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WHERE RELIABILITY COUNTS 


BEN HAR II5I 


EXPANDABLE SLEEVING 


At WESTINGHOUSE the use of BEN HAR 1151 has resulted in significant 
cost and time savings in the production of their luminaire lighting equipment 
(Street Lighting Luminaire 4:OV-25). The inherent toughness of BEN HAR 
1151, an extrusion coated expandable fiberglass silicone rubber sleeving, 
has reduced rejections, given improved transformer lead protection and 
reduced the sizes of the sleeving required. (This size reduction resulted in 


a 28% savings in material alone.) Dielectric protection remains excellent. 


BENTLEY-HARRIS 


<¢- 


MANUFACTURING CoO. 


CONSHOHOCKEN PENNSYLVANIA 
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Prehler has one of the biggest warehouses crammed with every type, size, and shape of insulation 
ial in order to give you “yesterday” delivery. But from a nuts and bolts service standpoint, there 
forehouses less than a foot square which are probably more important. We're talking about the 
jouse of insulation ideas which every Prehler man carries about in his head. Prehler men have met 
Ived virtually every type of insulation material and application problem in their years of experi- 
-this, combined with sound, fundamental know-how and creative thinking adds up to quick, intelli- 
and economical service. There's no charge for using the Prehler storehouse of ideas... phone or 
now. 


PREHLER ELECTRICAL INSULATION CO. 


‘Chicago 39, Ill., 2300 N. Kilbourn Ave., EVerglade 4-6100 
Branch Offices 
Cleveland 30, Ohio, 12200 Brookpark Rd., CLearwater 1-1800 
- Detroit 2, Mich., 411 Piquette Ave., TRinity 5-4020 
i St. Paul 1, Minn., 367 Grove St., CApital 5-432] 
Milwaukee 12, Wis., 3379 N. Green Bay Ave., FRanklin 4-3100 
} ___~ Dayton, Ohio, BAldwin 2-0574 
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MACALLEN BUILT-UP MICA MAKES 
BETTER INSULATION BECAUSE OF ITS 


1000 volts per mil, excellent resistivity, low dielectric 
loss and maximum stability of electrical properties 
under practically all atmospheric conditions — these 
are but a few of the reasons why Macallen Built-Up 
Mica is one of the best insulating materials avail- 
able today. 


And Macallen Built-Up Mica is tough! It 
withstands extremely high temperatures. It won’t 
burn. 


Macallen Built-Up Mica is also versatile. It 
comes in many forms — from tubes, tapes to 
sheets — and in many sizes. It can be made 
flexible or rigid; given varying degrees of hard- 
ness, compressiveness or physical strength. It 
can be made for punching, drilling, sawing, 
or molding. 


No other material has all the electrical insula- 
tion qualities of mica. And no one knows how 
to make better use of them than Macallen. Find 
out how Macallen Built-Up Mica can solve 
your insulation problems. Write for Catalog 26 
today. No charge or obligation. 


For the most in mica — specify Macallen... The fet namei nai | 
| for more than 60 years. 
THE MACALLEN COMPANY 
Bay Road ° Newmarket * N.H. 
Chicago: 565 W. Washington Blwd.+ Cleveland: 1231 Superior Avenue, N.E. 
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SILICONE NEWS from Dow Corning 
Os 


Design for the future 


TV antenna 43 miles high 
for more school coverage 


Educators across the country are watching closely a new approach to TV 
classes which may reduce sharply the growing costs of education and 
relieve the teacher shortage problem. Video tape lectures will be trans- 
mitted from two DC-6’s converted by Westinghouse engineers into powerful 
aerial transmitting centers. From 23,000 feet, the airborne TV signals 
will have an effective range of 150 to 200 miles — up to 12 times the area 
coverage of the 60 to 70 mile range offered by ground based transmitters. 
What’s more, each plane is equipped to transmit as many as six lectures 
simultaneously on each of two channels. 


To save weight, reduce bulk and assure reliability of this complex airborne 
telecast equipment, Dow Corning silicone insulation was specified on four 
major power supply components. 


Guideline tape made of Silastic®, th 
Dow Corning silicone rubber, protect 
windings in each of the three phases of th 
16-KV rectifier transformer rated at 35 
KVA, 400-cps. 


Silastic, together with other silicone insula 
ting components, was also used for th 
9-KVA, 3-phase buck-boost transforme 
and for the filter choke consisting of tw 
units rated 0.5 henry at 3 amperes. 


Combined weight of these silicone insulate 
power supply units with their forced-ai 
cooling ducts is 265 pounds. Westinghous 
Air Arm engineers estimate that Class 1 
insulated units of the same ratings woul 
be more than twice as heavy. Bulk is als 
reduced substantially. 


Print Ins. 53A on Reader Service Car 


= Dow Cornince 


4. Insulation, November, 1961 


..with these 


ilicone-glass laminates defy heat 


onded with heat stable Dow Corning silicone resin, glass 
minates don’t lose their grip on terminals during 
Idering . .’. permit designs that work copper and elec- 
ical steel harder for longer, more efficient equipment life. 
‘idely used for terminal boards and coil forms in electrical 
id electronic devices — for coil dividers, slot wedges and 
p sticks in motors. Silicone-glass laminates offer high arc 
sistance, low loss factor, low moisture absorption . . 
ccellent mechanical and dielectric strength even after 
rolonged aging at 250 C. 
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jilicone compound seals out trouble 


low Corning 3 Compound is a ready-to-use grease-like 
licone potting, filling and coating material that retains 
s initial physical properties, resists oxidation . . . has 
xcellent dielectric properties. That’s why Elastimold 
ivision of Elastic Stop Nut Corporation of America, 
lackettstown, N. J., uses it to fill the molded rubber 
ousings of their new underground and overhead cable 
mnnector kits. This compound fills all voids in the con- 
ector housing . . . prevents corona, excludes moisture and 


ases on the job assembly. 
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fore KVA per pound with silicones 


ry-type transformers are smaller in size, lighter in weight 
-and more reliable — when designed for a silicone insul- 
tion system. Reason: heat stable Dow Corning silicone 
arnish and silicone components assure designs that work 
onductors and electrical iron harder . . . more efficiently. 
hat’s why designers at Acme Electric Corporation, Cuba, 
lew York, combine the outstanding properties of a silicone 
isulation system with grain oriented silicon steel, alumi- 
um and copper conductors and a unique induced air 
soling system in their wall mounted transformers designed 
yr easy installation . . . long, trouble-free life. 
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ow Corning Corporation, Midland, Michigan is your number one 


yurce for information and technical service on silicones. 
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For the Man Who Has Everything 


We see by the news releases that 
Ultrasonics Industries Inc. has devel- 
oped an ultrasonic ball point writing 
instrument which requires no writing 
fluids or marking compounds and is 
capable of writing at a linear speed 
of 9.000 feet per minute. The mark- 
ing reportedly is unaffected by sun- 
light, temperature, or water. It can 
be used under water and will write 
upside-down or in any other position. 

We readily endorse this instrument 
as a gift for that “hard-to-buy-for” 
person in your life who likes to dash 
off letters at a writing speed of 9,000 
feet per minute while swimming 
around in a tank of boiling water in 
an attempt to find the bottom of an 
iceberg which would give a_ better 
writing surface. 


Subsidies 


A reader, after seeing our Septem- 
ber editorial on the elimination of 
all tax exemptions, was prompted to 
write us about one of his pet peeves— 
postal subsidies which permit some 
to enjoy special below-cost postal 
rates. He felt that Insulation was one 
of these favored few (or many) and 
that while it cost him 3 cents to mail 
us a post card, we could mail to him 
a much heavier magazine for a frac- 
tion of 3 cents. 

Just to set the record straight, we 
are against all subsidies including 
low, unprofitable postage rates for 
non-profit organizations, favored mag- 
azines, etc. And we will be happy to 
join a lobby which would fight such 
favored treatment. A number of pub- 
lications you receive are probably 
mailed at second class postage rates 
—such publications not only pay ex- 
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From the kditor 


Opinions and Rambling Thoughts 


tremely low postage rates, they also 
receive favored treatment as far as 
speed of handling and delivery is con- 
cerned. Insulation does not fall into 
the second class postage category .. . 
instead, it is mailed as a “controlled 
circulation” publication at a rate of 
12 cents per pound (about 9 cents 
per copy for an average issue) which 
is much, much higher than the 
amount paid by the second class pub- 
lications. We suspect that the Post 
Office makes a profit on Insulation 
since all copies when addressed are 
completely sorted for the Post Office 
and there is no post mark which re- 
quires cancellation. However, if the 
Post Office is not making a profit on 
our magazine, we will readily accept 
a rate increase . ... providing the sec- 
ond class publications pay the same 
rates. We have the rather prejudiced 
point of view that the magazine we 
deliver to our readers is more valuable 
than other magazines including ones 
mailed at second class rates, but re- 
gardless of value, we find it impossi- 
ble to understand why some maga- 
zines should be favored over others in 
regard to postage rates. 


Electrical Insulation Conference 


It isn’t too early to start planning 
to attend the Electrical Insulation 
Conference in Washington, D. C.. 
Feb. 19-22. A copy of the tentative 
program for the technical sessions and 
news on other activities appears on 
other pages of this issue. All indica- 
tions point to the fact that the forth- 
coming conference will be the best 
yet—be sure not to miss it. 


Firming Prices 


Although most buyers will dis- 
agree, we must admit that we are 


somewhat encouraged by the recent 
beginning of what we hope is a trene 
to establish better and firmer price: 
for many materials. The results car 
often be disastrous where low price: 
are based on cut-throat competition 
service, curtailed research 
Some of the recent 
price increases and reductions appeat 


reduced 
activities. etc. 


to indicate that once again industry 
is determined to establish prices on ¢ 
realistic basis. 


Savings Via Standardization 


The fact that the adoption of stand 
ardization programs can save compa 
nies substantial amounts of money i: 
often overlooked because the use 0 
standards may be dictated for othe 
reasons. In view of this, a question 
naire survey recently conducted by 
the American Standards Associatior 
is of interest. A total of 67 companie: 
responded to the questionnaire anc 
without exception, all of them statec 
that their standards activities hac 
contributed substantially to reducing 
costs. Some 15 companies gave spe 
cific savings information and on 
percentage basis, the savings rangec 
from 1 to 20% of gross income. Or 
a dollar savings ratio, other compa 
nies reported a range of $3 to $5 
gained for each $1 put into standard 
work. 

We Could Have Told Them 


Bell Telephone Laboratories ha 
disclosed the results of a survey whicl 
show that men speak louder thar 
women on the phone but women mak 
the most social calls. It’s too bad Bel 
didn’t consult us before spending al 
that money on the survey—we coul 
have told them the same thing fo 
free. 


INDS AT 275°F. 


RESISTOR ENCAPSULATION 


meitteR MOF 


® 
Thermofit sleeves simply are dropped over the resistor by hand or machine. They then shrink tightly upon brief heating, 
gripping the resistor and becoming a moisture tight casing. Heat lamps or ovens allow thousands per hour to be encap- 
sulated. 


Available in a wide range of sizes and materials, marked to specification, long lengths or cut pieces, clear or colored. 
All types offer high dielectric strength, abrasion resistance, and outstanding environmental protection. 


Se ess uss 
a 


AKSIDE AT NORTHSIDE ° REDWOOD CITY, CALIFORNIA 
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Allied Chemical Joins Others 
In Polypropylene Market 


Effective this month, Allied Chemical’s Plastics Divi- 
sion has entered the polypropylene market. According to 
Division President Frank M. Norton, marketing demands 
will be supplied through a working arrangement with a 
present manufacturer producing materials to the firm’s 
specifications. With this move, Allied joins nearly every 
other major resin producer in the polypropylene market— 
in recent times, just about all companies who previously 
were not producing polypropylene have announced plans 
for their own production facilities or arrangements for 
obtaining the material from others. 


New Insulation Company Formed 


The recently organized firm of Inmanco Incorporated 
has taken over all equipment, tools, and inventories of the 
former Inmanco Manufacturing Division of Insulation 
Chicago, 
A. Shirley Gray, administrative vice president and gen- 


Manufacturers Corporation, according to 
eral manager. The new company will operate as a totally 
owned and operated subsidiary of The Macallen Co, Inc., 
Newmarket, N. H. mica insulation producer. Insulation 
Manufacturers Corp. will continue to specialize in the 
distribution of a complete line of electrical/electronic in- 
sulation materials while Inmanco Inc. will function as a 


converter and fabricator of insulating materials. 


New Technique for Reducing Size 
And Cost of Electronic Products 


According to Aerospace, publication of the Aerospace 
Industries Association, a new process has been developed 
for precision welding of small parts and thin metals. It 
is reported that the process will permit assembly of mini- 
ature parts into tiny electronic units that eliminate cir- 
cuit boards and reduce the length of component lead 
wires. 


Price Changes 


The Silicone Products Department of General Electric 
has reduced the price of LTV-602, a new clear silicone 
potting and embedding compound for electrical/electronic 
uses, by $1.00 or more per pound. Quantity price is now 
$9.90/lb while the one pound price is $9.50. 

Union Carbide Plastics Co. has joined some of the other 
producers in a price increase on general purpose and 
medium impact styrene compounds—the increase is one 
cent per pound. 

A four-cent reduction in the price of two long-term, 
heat-aging polypropylene grades has been announced by 
the Plastics and Resin Division of Enjay Chemical Co. 
The new 42¢/lb. price for Escon 125 and 522 in 20,000- 


lb. lots is the same as for general purpose grades. 

Celanese Polymer Co. has raised the price of certain 
grades of cellulose acetate molding compounds and flake 
some 2 to 6 cents per pound. Prices now range from 41 to 
52¢/lb.-in carload quantities depending on the type of 
material. 


Fluorosilicone Fluids with 
High Dielectric Constants 


Dow Corning Corp. has introduced a new line of heat, 
cold, and oxidation-resistant materials—fluorosilicones— 
which include a group of fluids which have high dielec- 
tric constants on the order of 6.9 to 7.3 at 100 cycles at 
room temperature. Although the high dielectric constant 
is a disadvantage in some electrical applications it is 
desirable in many electronic applications. The fluids may 
also offer advantages as plasticizers in rubbers and 
plastics. 


Micro-Thin Glass Film 


A new high-volume method for sealing high reliabil- 
ity into microminiature diodes and transistors which 
uses a film of glass only .0001-inch thick has been re- 
ported by the Components Division of International Busi- 
ness Machines Corp. The technique uses intense heat, 
over 1500°F, to produce the protective film in the simul- 


taneous sealing of thousands of microminiature devices. 
Sealing against moisture and other atmospheric contam- 
inants is essential in many cases. In photo, glass, which 
is a thousand times thinner than a window pane, pro- 
tects several hundred tiny diodes on this section of silicon 
waler. 


Lighter, Less Costly Transformers 
Without Insulation and Heat Problems 


Transformers which could be considerably lighter and 
less costly than conventional transformers and which 
would not be subject to the substantial power losses caused 
by electrical heating, or to the temperature limitations of 
present-day electrical insulation, were described at a re- 


cent AIEE meeting by the inventor, Dr. Richard McFee, 
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of Syracuse University and Arthur D, Little Inc. The new 
design makes use of superconductivity—the ability of cer- 
tain metals to conduct an electric current without any 
resistance at temperatures near absolute zero (—459.6°F). 
Although considered in the past, the problem with such 
transformers was that a moderately strong magnetic field 
could quench the superconducting state by restoring elec- 
trical resistance. However, Dr. McFee has discovered that 
interleaving layers of the primary and secondary windings 
would keep the total magnetic field strength below critical 
levels. A transformer of the new design has been operat- 
ing successfully at a level of 15 kw. 


New Process for Massive 


Nylon Plastic Shapes 


A new nylon casting process which for the first time 
permits low cost production of massive nylon plastic shapes 
has been introduced by the Polymer Corp.. Reading, Pa. 
The process is reported to be quite similar in techniques 


and costs to the conventional casting of metals. The mate- 
rial, designated as MC nylon, is a Type 6 nylon formula- 
tion. The direct production of finished nylon parts from 
monomer rather than powders of nylon polymer is claimed 
to cut raw material costs in half. 


Design Prevents Corona in Extra 
High Voltage Transmission Connectors 


According to scientists and engineers with Thomas & 
Betts Co., Elizabeth, N.J., on-location testing has shown 
that corona in extra high voltage transmission connectors 
can be reduced to a minimum approaching zero. In tests 
up to one million volts phase-to-phase, using a four-con- 
ductor bundle of 1.6 inch diameter cable, corona free 
performance has been attained. The connectors have been 
designed to exceed the strength, conductivity, and corona 
characteristics of cables. As a result of preliminary find- 
ings, T&B engineers are incorporating tapered shapes for 
connector ends in the standard line. Previous tests at the 
Apple Grove, W. Va. 750-kv power transmission test site 
indicated that cable-end corona suppressing devices were 
no longer required for satisfactory performance of splicers, 
tap connectors, terminals, and deadend bodies. 


HUmbolt 5-4850 


chemflvor* virgin TEFLON’ 


SPAGHETTI TUBING 


This spaghetti tubing goes right on insulating at temp- 
eratures that soon destroy other insulating materials, 
and during assembly its high heat resistance eliminates 
“shrink-back” as well as accidental damage from 
soldering iron slips. _ 

Chemfluor tubing is capable of continuous service 
at 250°C and withstands higher temperatures for short 
periods. Outstanding electrical properties include: high 
dielectric strength (1000-2000 Volts/mil); minimum 
dissipation factor (0.0002); low dielectric constant 
(2.0); and high volume and surface resistivity — and 
all remain virtually constant with temperature (—90°C 
to +250°C) and frequency (60 cycles to 100MC) 


Use Chemfluor spaghetti tubing in any environment. 
It offers the complete chemical inertness of “Teflon”, 
together with zero moisture absorption, resistance to 
fungus, complete weatherability, resistance to sunlight, 
in addition to being flame resistant and nonflammable. 


Chemplast’s special processing techniques, backed by 
100% inspection, insure the following characteristics: 
1. Exceptional concentricity with complete freedom 
from pinholes and impurities. 
2. High flex life and dimensional stability. 
3. Complete uniformity of color and finish. 


STOCKED FOR IMMEDIATE SHIPMENT 
The following standard size ranges and classes are 
certified to meet or exceed AMS 3653B and Mil-I- 
221129A. All are available in eleven standard colors 
and are shipped in reusable dust proof packages. 


Typical Wall 
Thick. (AWG #22) 


Lightweight 
Thin-wall 
Standard 


Chemfluor spaghetti tubing is also available in bond- 
able, shrinkable or printed forms and in special sizes, 
striped colors, and cut lengths. 

Write today for a prompt quotation 


3 Central Ave., East Newark, New Jersey 
*DUPONT'S TFE FLUOROCARBON RESIN 
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This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation field. 
Your suggestions for future questions 
and participation are invited. This 
month’s question is: 

What do you think will be the most 
important challenge to be met by the 
electrical/electronic insulation indus- 
try during the coming decade? 


H. L. Thomas 


Director of Laboratories, Ren Plastics 
Inc., Lansing, Mich. 

“It is difficult to decide which area 
might be the most important among 
the many challenges which confront 
the electrical and electronic insulation 
industry now—and in the future. In 
these days of miniaturization, micro- 
miniaturization, and submicromini- 
aturization, better handling character- 
istics and higher dielectric strengths 
will be essential. Certainly, one of the 
most difficult problems will be the de- 
velopment of insulating materials ca- 
pable of withstanding extremes of 
temperature, both high and low, and 
capable of resisting thermal shock. 

“Just a few years ago, no organic 
insulation could be used at tempera- 
tures above 105°C. More recently, the 
limit has been pushed to 150°C. To- 
day, plastics laboratories are begin- 
ning to produce organic insulation 
capable of being used continuously at 
or near 300°C. 

“Although organic insulating ma- 
terials will undoubtedly reach higher 
temperatures of usefulness (some of 
the organo-metallics already 
been used experimentally for a few 
seconds at 550°C or a few micro- 
seconds at 800°C), the real future of 
chemical insulation lies in inorganic 
polymers and coatings. One of the 


have 


10 Insulation, November, 1961 


Insulation Forum 


primary advantages of inorganic in- 
sulation materials is the fact that 
thermal coefficients of expansion more 
closely approximate those of metals 
than do organic polymers. In general, 
their thermal more 
nearly approximate those of metals, 
and they can be made inherently 
abrasion resistant. 

“The thermal 


organic insulating materials will al- 


conductivities 


properties of in- 


low their use, not only at very high 
and very low temperatures, but also 
under conditions of rapidly changing 


(thermal shock). The 


developments needed involve mate- 


temperature 


rials easier to apply, and more efh- 
cient methods of application of the 
insulation and assembly of parts. 
Some necessary properties are resist- 
ance to various atmospheric condi- 
tions and chemicals, including water. 
and retention of insulating and phys- 
ical properties on cycling from very 
high temperatures to very low temper- 
atures and back. 

“Most of us realize that consider- 
able work on inorganic polymers is 
already underway, both in this coun- 
try and in Europe. The basic princi- 
ples have been known for more than a 
century. What is needed now is a 
concerted effort to develop the mate- 
rials and processes required.” 


J. D. Merry 


Materials Engineer, Engineering Serv- 
ices Dept., Carrier Corp., Syracuse, 
NOY. 

“Even though the industry has rea- 
son to point with pride at past ad- 
vances in electrical insulation which 
have improved performance, _ in- 
creased reliability, reduced size, and 
decreased the cost of electrical de- 
vices as well as made possible the de- 
velopment of new devices, the fact 
remains that the weakest apparent 
member of almost any electrical de- 
vice is still the insulation system. 
Therefore, I believe the greatest chal- 
lenge to the insulation industry lies 
within the area of upgrading insula- 
tion systems to a point where they 


approach the predictable performance 
reliability of other components, such 
as the conductors, in an electrical de- 
vice and where the device failures 
will not primarily involve insulation 
failures. 

‘“‘An important milestone in accom- 
plishing this ultimate goal will be the 
development of insulation systems 
with unqualified intrinsic resistance 
to thermal overload breakdown. 

“Another aspect of this basic chal- 
lenge is the need to develop more 
practical insulation systems than are 
presently available for continuous 
service under the much higher tem- 
perature requirements evolving from 
our entrance into the ‘space age. 
There does seem to be a good trend 
towards substantial progress in this 
particular area, and such advances as 
increased standardization of mate- 
rials, improved quality control meth- 
ods, and more meaningful accelerated 
aging tests will greatly aid in meeting 
this over-all challenge.” 


R. C. Straka, Jr. 


Manager, Ceramic Fiber Plant, The 
Carborundum Co., Niagara Falls, 
NSE 

“High temperature fuel cells and 
other power sources, such as nuclear 
powered thermionic generators, will 
demand materials that are not now in 
production. Non-metallic semi-conduc- 
tors and reliable miniaturized elec- 
tronic systems, capable of operating 
in radiation and high temperature 
environments, will also present a chal- 
lenge to this industry. 

“We will meet such challenges by 
increasing our R & D efforts on the 
basic molecular structure and proper- 
ties of inorganic materials. The result- 
ing flexible ceramics effective at tem- 


EXCESSIVE 
HEAT BUILD-UP 


Conventional insulation on a 
huge stator (below) for a 2500 
H.P. motor suffered severe deg- 
radation due to oil and particle 
build up. Result: excessive 
heat. Now reinsulated with 
glass cloth and compounds 
based on BAKELITE epoxy res- 
ins, heat-trapping air pockets 
and capillary defects are elim- 
inated, and trouble-free service 
is ensured. 


~ SEVERE 
MECHANICAL SHOCK 


Head-set adaptors (left) for 
U.S. Air Force earphones re- 
quire a covering which can 
withstand plenty of rough han- 
dling. Encapsulating with a 
compound based on tough 

_ BAKELITE epoxy resins pro- 
vides shock-proof performance 
plus extra-low shrinkage to en- 
sure complete and lasting ad- 
hesion to the delicate parts in 
the adaptor. : 


The toughest 
insulating 
problems 

are solved with 
BAKELITE* 
Epoxies 


CORROSIVE 
CONTAMINANTS 


TEMPERATURE 
EXTREMES 


At the nation’s first line of de- 
fense—the Arctic “Dew Line” 
(Defense Early Warning ) —in- 
sulating compounds based on 
BAKELITE epoxy resins keep in- 
ductors for military radar and 
electronic computers perform- 
ing perfectly despite severe 
temperature and atmospheric 
conditions. 


Equipment in meat processing 
plants must be washed down 
frequently with germ-killing 
caustic or live steam; conven- 
tionally protected motors re- 
quire constant repair under 
such extremes. Because com- 
pounds based on BAKELITE 
epoxies offer superb chemical 
resistance, they protect motor 
parts, like this encapsulated 
stator and rotor (above), from 
severe environmental condi- 
tions. 


We'll gladly send you more information on performance-improving 
BAKELITE epoxy resins for electrical insulation. Write Dept. KW-75K, 
Union Carbide Plastics Company, Division of Union Carbide Corpo- 
ration, 270 Park Ave., New York 17, N. Y. In Canada: Union Carbide 


Canada Limited, Toronto 12. 


UNION 
WN i:ifilae PLASTICS 


BAKELITE and UNION CARBIDE are registered trade marks of Union Carbide Corporation. 
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peratures far above our present 
ultra-high (500°C) designation will 
be the building blocks on which many 
new electrical /electronic products will 


be based.” 


V. F. Steuer 


Research 


Engineer, 


Manufacturing 
Electrodata Div., Burroughs Corp., 
Pasadena, Calif. 

“The coming decade will be far 
more demanding in the field of elec- 
trical/electronic insulation than the 
past. 

“Despite the fact that insulating 
materials have increasingly become 
the subject of serious study in recent 
years, the R & D work in dielectrics is 
far from being finalized. 

“The remarkable—we may even 
say fantastic—growth in the electron- 
ics field with its expansion into space 
requires the combined efforts of phys- 
ics, chemistry, and engineering to ex- 
plore the composite nature of dielec- 
trics. 

“To transform the results of this 
R & D work into hardware, and pro- 
duce the required dielectrics, will be 
the challenge of the coming decade 
for the electrical /electronic insulation 
industry.” 


E. C. Lowe 


Materials Engineer, Lear Inc., Grand 
Rapids, Mich. 

“The  electrical/electronic insula- 
tion industry must not only continue 
to develop new and better materials 
during the next decade. It must con- 
centrate extensively on the classifica- 
tion and dissemination of data for 
these materials. 

“Developments in the  organic- 
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inorganic fields concerning higher 
temperature materials are extremely 
important and challenging. The devel- 
opment of other new materials, better 
evaluation techniques, test equipment, 
and the expansion and improvement 
of properties tested are also impor- 
tant. 

“Along with all of these new devel- 
opments, however, the selection and 
use of materials becomes more com- 
plex for the engineer. This problem 
should be of grave concern to every- 
one and its solution very important 
and challenging. Better methods of 
classifying, filing, and selecting of all 
materials will be necessary in the next 
decade to compensate for the increas- 
ing complications. 

“New equipment and methods, in- 
cluding microfilming and photocopy- 
ing, may necessarily become a 
requirement of the materials engineer- 
ing staff of the future. These methods 
and equipment should also aid in de- 
creasing the voluminous amount of 
paperwork and also lend support to 
the reporting and recording of new 
properties which will be necessary in 
the future for all materials.” 


Matthew Katz 


Manager, Tantalum Capacitor Dept., 
Astron Corp., East Newark, N.J. 

“Insulation is defined as something 
which sets apart, isolates. We gener- 
ally use this word to mean electrical 
insulation. Electrical assemblies, how- 
ever, also need physical insulation 
from their environment. The chal- 
lenge to the insulation industry will 
be to provide both of these insulation 
functions in one material. 

“The trends towards miniaturiza- 
tion, microminiaturization, and mo- 
lecular circuits present increasingly 
severe environmental 
The usual 
seals are being discarded as space 
wasters. In their place we find greater 


requirements. 


elass-to-metal hermetic 


use of plastic encapsulating materials. 
Suppliers of these materials are being 
asked for better physical properties 
without degrading the electrical prop- 
erties. The most important physical 
properties required are moisture re- 
sistance, thermal conductivity (for 
potted circuits), resistance to thermal 
and mechanical shock, and adhesion 


to the substrate. Of course, not all 
of these requirements may be speci- 
fied for the same material at the same 
time. 

“As a result, plastic materials will 
have to provide the same protection 
afforded by glass-to-metal seals. In 
this area, the two key requirements 
are a high level of moisture resistance 
in thin-walled sections and excellent 
adhesion of the encapsulant to the 
leads which emerge from the potted 
circuit. 

“Unless both of these requirements 
are simultaneously satisfied, hermetic 
sealing by plastic materials will not be 
possible. The future course of elec- 
tronic miniaturization will follow the 
development of materials in which the 
properties of electrical and physical 
insulation are combined.” 


William H. Lane 


Senior Engineer, Switchgear Dept.. 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wisc. 


“The continuing goal of manufac- 
turers of electric power equipment, 
1.€., motors, generators, transformers, 
switchgear, regulators, etc., is to de- 
velop equipment which has more 
power-handling capabilities but which 
takes up less physical space. The abil- 
ity to successfully accomplish this de- 
pends to a great extent upon the de- 
velopment of new insulation materials 
by the insulation manufacturers. Con- 
stant insulation material research to 
develop materials with outstanding 
characteristics is an industry require- 
ment. 

“As soon as better insulation sys- 
are available, more efficient 
equipment, operating at higher tem- 
peratures, will utilize these systems. 
There will be a continuing need for 
insulations which will sustain high 
operating temperatures for many 
years with no loss of their important 
physical and electrical properties: im- 


tems 


pact strength, flexural and compres- 


This 


DIALLYL ISOPHTHALATE 


DAPON’ M OPERATES AT 450° F... 


STOPS WARPAGE AND MISALIGNMENT 


Dimensional stability of compounds based on DAPON M 
keeps this connector straight and true: contacts are always 
accurately positioned. 


This long connector is home base for hundreds of 
terminals. By molding it of thermosetting com- 
pound based on DAPON M, Viking Industries Inc. 
solved a number of design problems... 

DAPON M gives the connector outstanding elec- 
trical and mechanical qualities. The resin permits 
450°F continuous operating temperatures, has ex- 
cellent .dimensional stability and resistance to 
moisture. Its electrical resistance (measured in 
millions of megohms) remains unaffected by weeks 
of exposure to 100% relative humidity. 

The material is easily molded. It has good hot 
strength, the piece is strong when cured. Neither 
cooling jigs nor multiple ejector pins are needed 
in removing the connector from the mold. Fast 
cycles are possible. The resin’s high flex, tensile, 
and compressive strengths result in rugged mold- 
ings with high insert holding power and dependable 
performance. 


DAPON M is recommended for use wherever: 
¢ high operating temperatures are encountered 
top electrical qualities are a must 
¢ better strengths are desired 
¢ molding conditions pose a problem. 


FREE LITERATURE 
SEND COUPON FOR NEW 32-PAGE BROCHURE 
AND THE NAMES OF COMPOUNDERS OF 
DAPON RESINS 


Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL 
Me CORPORATION 
Dapon Department 
Room 1458, 161 East 42nd St., N. Y. 17, N. Y. 


FOOD MACHINERY 
AND CHEMICAL 
cosrosarion Ty 


Please send new brochure: “-DAPON MOLDING MATERIALS” 


Name Title 


Company 


Address 


mG 
| 
I 
| 
| 
I 
| 
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The name of these fine Insulating Varnishes has been changed—but not 


their top quality. To still get the best—specify STANDARD T ... 


No. 400 Red Insulating Enamel 


No. K-252 Clear Baking Varnish 


(for Class B insulation sys- 
tems) 


No. K-3837 Polyester Modified 
Baking Varnish 


(for Class A, B & F applica- 
tions) 


No. 353 Clear Synthetic Air- 
Drying Varnish 


No. K-3829 Modified EPOXY 
Baking Varnish 


(for Class F applications) 


No. 629-A Red Baking Com- 
pound (highest quality ther- 
mosetting compound) 


No. 613 Red Masking Compound 


No. K-3833 Polyester Modified 
Baking Varnish 


(for Class F applications) 


Epoxy Compounds 


[ot Ne i aE SY SSN TE St eka NN] 
Electrical Materials Division 
STANDARD T CHEMICAL COMPANY, INC. 


2600 Richmond Ter., Staten Isiand 3, N. Y. 
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sive strength, dielectric strength, in- 
sulation power factor, and resistance 


to tracking.” 


‘ mproved 
Circuit Boards 


Capacity reportedly is measured 10 
times more accurately than before 
with new capacitor test and storage 
circuit boards developed by Corning 
Electronic Components. The boards 
are used in the reliability research and 
development program for the Minute- 
man missile guidance and control sys- 
tems. 

A fiber glass-epoxy board with a 
two-terminal wiring design was used 
originally. Meaningful measurements 
were prevented by stray capacitance 
and variable insulation resistance that 
often masked capacitor IR. 

Then engineers worked out a three- 
shielded 
utilizing “Fotoceram” glass-ceramic. 
Besides the 10-to-1 improvement in 
accuracy, the 


terminal circuit design 


capacity measuring 


combination allowed meaningful 
measurements down nearly to the level 
of capacitor IR and .05 percent of 
dissipation factor. 

An unmetallized upper board in 
each circuit board assembly carries 
200 fusion-sealed capacitors. Leads 
extend through it to a lower board, 


which carries the circuit pattern. The 


assembly allows rapid and repetitive 


measurements, convenient identifica- 
tion of capacitors—which are inven- 
toried individually throughout their 
life—and efficient handling and ship- 
ping. 

After testing, the lower boards are 
removed and returned to Corning for 
re-use. The capacitors are stored on 
the top boards until installed in the 
missile systems. 


POLY- 


Phelps Dodge Thermaleze sales 
20 up as users’costs go down! 


Standardizing with Poly-Thermaleze* means reduction of your costs 
because this film wire upgrades all grades and permits, in most cases, 
interchangeability of grades as well as reduced inventories. 


This one versatile wire matches with PLUS values—in practically all 
respects—the properties of Class A, B and F rated film wires. 


Here are the PLUS values: 
1. HIGH TEMPERATURECUT THROUGH 
—giving physical-thermal protection be- 
tween turns in service. 


2. CLASS ‘‘A” through CLASS “‘F plus”’ 
—no heat shock. 


3. COMPATIBILITY—the highest order 
of compatibility with conventional var- 


nishes including epoxy encapsulated 
systems. 

4. OUTSTANDING SOLVENT RESIST- 
ANCE—remarkable resistance to conven- 
tional varnish solvents. 


5. HIGH DIELECTRIC STRENGTH—high- 
est volts/mil of any wire available. 


6. EXCELLENT WET DIELECTRIC 


Magnet Wires that Pace the Industry! 


*Poly-Thermaleze @®—Patents applied for. 


*xLicensees: Essex Wire Corporation, 
General Cable Corporation, 
Rea Magnet Wire Company, Inc., Div. of 
Aluminum Company of America. 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 
FORT WAYNE, INDIANA 
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STRENGTH—best retention of electrical 
properties under extreme water condi- 
tions. 


7. HERMETICS—now performance 
proved in Refrigerant 12 and 22. 


8. WINDABILITY—extreme flexibility and 
toughness. 


Experience has already proved tnat equip- 
ment using Poly-Thermaleze “‘lives long- 
er’’ at normal operating temperatures. 


To obtain the PLUS values of Poly-Ther- 
maleze, do not accept substitutes. Poly- 
Thermaleze was developed by Phetps 
Dodge and is made only by Phelps Dodge 
and its licensees**. 


CORPORATION 
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FORMETIC... 
a new way fo say 
Formvar for 


hermetic use 


Now, a new magnet wire enamel formulation based 
on FORMVAR resins sets a new standard of perform- 
ance in hermetic units. Proved in the field as well 
as the laboratory, the new formulation maintains 
the unequalled physical and chemical properties of 
a standard FORMVAR-with-phenolic enamel and also 
offers these important features: 


1. Excellent resistance to attack by liquid or 
gaseous R-22 refrigerant. 


2. Formetic based wire enamel has excellent 
mechanical characteristics for improved wind- 
ability. 

3. Maximum insolubility in almost all conven- 
tional solvents. 


4. Outstanding resistance to hydrolysis. 


The development of this new enamel represents a 
major step forward in the technology of insulating 
enamels based on FORMVAR resins. The enamel or 
coated wire is now commercially available from 
your regular supplier under the FORMETIC or other 
trademark. 


Why not consult your supplier for more details. It will 
pay you real dividends in trouble-free performance. 


For Literature, write Shawinigan Resins Corpora- 
tion, Springfield 1, Mass. 
SALES OFFICES: ATLANTA CHICAGO LOS ANGELES 
NEW YORK CLEVELAND SAN FRANCISCO 
GREENSBORO SPRINGFIELD ST. LOUIS 
IN ENGLAND AND EUROPE: SHAWINIGAN LTD., MARLOW HOUSE, 
LLOYD'S AVENUE, LONDON E.C. 3 


SHAWINIGAN 


RESINS 
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Corona Resistant “Teflon” for High Voltage 


By W.L. Gore, W. L. Gore & Associates, Inc., Newark, Del. 


Although “Teflon” polytetrafluoro- 
ethylene is very nearly the ultimate 
dielectric material in most respects, 
it is only average in resistance to 
penetration by corona. 

Corona jis a stream of charged par- 
ticles (ions and electrons) accelerated 
by an electric field. It is generated 
whenever a space filled with gas is 
subjected to a sufficiently high volt- 
age stress to set up the cascading 
chain-reaction of high-velocity ions 
colliding with neutral molecules and 
generating additional ions which in 
turn collide to form still more ions. 

Open cavities are present in all 
insulated structures, usually at the 
interface of the conductor and insula- 
tion. When corona is initiated in such 
a cavity, the ions impinge against 
the insulation. The repeated impacts 
penetrate into and through the insula- 
tion at a rate which depends on the 
force and frequency of the impacts 
and on the resistance of the insulation 
‘to the ion impacts. Many dielectric 
materials (such as polyethylene, poly- 
propylene, polyamides, polytetraflu- 
oroethylene, and_polychlorotrifluoro- 
ethylene) are penetrated so rapidly 
that the insulation must be designed 
to reduce voltage gradients below the 
corona initiation level. 

However corona may be started by 
a high voltage transient in a circuit 
caused by the closing of a relay or by 
resonant surge inherent in the circuit. 
Once initiated, only a relatively low 
voltage stress is needed to maintain 
the corona. Typical corona initiation 
levels range from 100 to 300 volts per 
mil while extinction levels may be half 
this range. Therefore, corona attack 
and consequent insulation failure may 
be more common than is generally 
recognized. 

Teflon polytetrafluoroethylene resin 
insulations are now available’ which 
contain an additive dispersed in the 
resin which reacts under the impinge- 
ment of corona to form a liquid. This 
liquid covers the walls of any cavity 
with a film that absorbs the ion im- 


pacts and protects the solid dielectric 
from penetration. The protection is 
essentially complete if the impact en- 
ergy of the ions is below the level 
required to penetrate the liquid film 
and strike into the solid dielectric be- 
neath. Even at high energy impact 
levels, the liquid film absorbs much 
of the impact and greatly reduces the 
penetration rate through the insula- 
tion. 


Design Factors for High Voltage 


In addition to providing an addi- 
tional measure of reliability, the avail- 
ability of a corona resistant Teflon 
makes feasible the design of high- 
voltage cables that will operate over 
the temperature range from absolute 
zero to over 300°C, in corrosive en- 
vironments, and under mechanical 
strain where other insulations eventu- 
ally crack. 

Before discussing specific design 
factors, it will be helpful to give a 
more quantitative description of the 
gaseous systems where corona occurs. 
The collision frequency of molecules 
is very high. Taking oxygen as an ex- 
ample, each molecule undergoes over 
A-billion collisions per second at at- 
mospheric pressure and 20°C, drop- 
ping to about 60-million per second at 
10 mm Hg pressure. The average 
velocity of Oj molecules is about 
4.4 x 104 cm/sec (1000 miles/hr) at 
20°C. The mean free path between 
collisions is about 10° cm (.000004’) 
at atmospheric conditions and 7.5 x 
103 cm (.003”) at 10 mm Hg pres- 
sure. The acceleration of oxygen ions 
is about 2.6 x 10! cm/sec? in a field 
of 100 volts/mil. The average velocity 
reached between collisions under this 
acceleration is 3.2 x 10° cm/sec at one 
atmosphere, and 2.6 x 10° at 10 mm 
Hg pressure. 

The picture that emerges is one 
where collision frequency and mean 
free path are important factors in the 
generation rate of an ion cascade and 
in the rate of progression of the ions 
across the cavity. It is only when the 


ion velocities along the direction of 
the field exceed the thermal velocities 
by a large factor (perhaps at least by 
10-fold) that enough directional im- 
pact of ions is gained against the walls 
of the cavity to cause significant pene- 
tration of the dielectric. It seems 
plausible that an ion cascade starts 
with a single ion and multiplies by a 
geometric progression at each colli- 
sion of a high voltage ion with an 
inert molecule. The progress of the 
ions across the cavity is greatly in- 
hibited by the scattering effects of 
collisions. 

Some of the factors involved in the 
design of CR Teflon constructions can 
now be discussed in semi-quantitative 
fashion. 


I1—Voltage Stress 


The life of any insulation subjected 
to corona is less than infinite, and as 
the voltage gradient increases, the life 
becomes shorter in accordance with 
what appears to be an exponential 
function. This is represented in figure 
L. Typical test data is shown in fig- 
ure 2. The major effect of the corona 
resisting additive is at intermediate 
voltage stresses where the liquid film 
is essentially impervious to the ion 
impacts. 

It should be recognized, however, 
that the momentum of an ion at im- 
pact is related not only to its charge, 
mass, magnitude of the voltage gradi- 
ent, and duration of voltage applica- 
tion, but also to the free path between 
collisions. Because of the variability 
in free path there will be a wide range 
of impact momentums, and even at 
lower voltage-gradients a small frac- 
tion of the ions may have enough mo- 
mentum to penetrate through the pro- 
tective film formed with CR Teflon. 
Despite this, most of the impact en- 
ergy is absorbed by the liquid film 
so that very little penetration into 
the solid dielectric occurs. 


\Supplied by W. L. Gore & Associates, Inc., 555 Paper 
Mill Rd., Newark, Del. ‘‘Teflon’’ is a Du Pont trade- 
mark, 
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INSULATION LIFE VS VOLTAGE STRESS 


CORONA RESISTANT TEFLON 


VOLT 
MIL. 


LIFE 


Figure 1, insulation life vs voltage stress. 
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ExTRVDEO AWG 224) WIRE 

o0.o12 IN WALL o 

STRAIGHT TEFLON 


TAPE-WRAPPED AWG 22 (1) Wike 
©.0\2 IN. WALL 
STRAIGANT TEFLON 


CORONA REGISTANT TEFLON 
9.008 IN. WALL, AWG 22 (2) WIRE 
TAPE WRAPPED ~ 


CORONA RESISTANT TEFLON 
0.012 WALL, AWG 22e(2), wire 
TAPE WRAPPED 


Peacenr oF Fawures 


Nore: CORONA INITIATED IN ALL SAMPLES 
AT BETWEEN 1800 AND 2600 VOLTS 


fo} 100 200 300 400 500 600 TOO 800 900 1000 
Hours oF Lire at 3000 Vocts 
Figure 2, corona life at 3000 volt stress for corona resistant Teflon vs 
straight Teflon (samples immersed in aerosol solution). 


2—Atmospheric Pressure (Altitude) 


Cables with stranded conductors 
operate as an open tube, equalizing 
the pressure inside and outside the 
insulation. It is difficult to seal the 
ends of the cable so this pressure 
equalization will not occur over an 
extended time period. Therefore, 
when insulated conductors are used 
at high altitude or in outer space, the 
vas pressure in the micro-cavities be- 
comes quite low. This increases the 
mean free path of an accelerated ion 
so that the impact momentum is in- 
creased. 

Two opposing mechanisms appear 
to operate on the ion propagation rate, 
however. At higher pressures the 
molecular concentration is great, so 
that collisions are frequent and sel- 
dom does an ion achieve enough 
velocity to generate more ions on im- 
pact. As the pressure is reduced, the 
collisions become less frequent but 
more energetic. Finally, at very low 
pressures, the molecules become so _ 
rare that collisions, though energetic, 
are infrequent and ion propagation is 
low. 

The factors of ion propagation and 
impact momentum combine to make 
the corona initiation voltage lowest 
and penetration rate highest when the 
pressure is at about 10 mm Hg, equiv- 
alent to 70,000-80,000 feet altitude. 
In high vacuum, corona is negligible 


Table 1—Design Information for High-Voltage CR Constructions 


Minimum Life Expectancy 10,000 Hrs. 


D-C Voltage Ratings 


Insulation Gore 


Thickness Code Sea Level 80,000 ft. Sea Level 80,000 ft. 


nn nn SSS 
025” X29 GR 3,790 2,500 12,500 8,500 


030” X3.0 CR 1,500 3,000 15,000 10,000 
035.” Xs Ont 5,200 3,500 17,500 11,500 


040” X4.0 CR 6,000 1,000 20,000 13,500 
050” X5.0 CR 7,500 4,500 25,000 15,000 


065” X6.5 CR 10,000 6,000 32,500 19,500 
080” X8.0 CR 12,000 7,900 40,000 24,000 
100” X10 CR 15,000 10,000 90,000 33,500 
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or absent. Figure 3 summarizes these 
effects. 


3—Frequency 


The total velocity of an ion due 
to the acceleration force on its charge 
in an electric field is determined by 
four factors: 

1. The duration of the electric field 

in one direction. 

2. The magnitude of the electric 

field, (voltage gradient). 

3. The frequency of collisions be- 

tween ions and molecules. 

4. The mean free path between col- 

lisions (or across microcavities) 

The effects of factors 3 and 4 are 
greatly changed at low pressures, 
while factor 1 is controlled by the fre- 
quency and wave-form of the electric 
field. 

Successive collisions generate a 
certain fraction of very high velocity 
ions, since the rest of the ions dissi- 
pate their velocity by scattering their 
directions of rebound away from that 
of the field. The very high-speed ions 
are especially effective in penetrating 
the insulation and shorting out the 
circuit. Therefore an electric field 
must continue long enough to develop 
these high-speed ions before serious 
attack on the insulation can occur. 
On the other hand, if the duration of 
the field is too long, most of the ions 
will migrate out of the gas in the 
microcavity and there will be too few 
ions left to generate new cascades. 

The effect of these two offsetting 
factors is to maximize the penetration 
of the insulation at frequencies in the 
range of 60-1000 cycles/sec. At high 
frequency, the cascade does not carry 
far enough to produce many high- 
speed ions. With d-c or uni-directional 
fields, ion propagation is limited by 
lack of ions to initiate the cascades. 
This relationship is shown in figure 4. 


4—Environment 


Variations in ambient temperature 
over a wide range (eg. —60°C to 
300°C) appear to have no significant 
effect on the life of CR Teflon insula- 
‘tion under corona, although the cor- 
ona initiation voltage is somewhat 
lower at high temperature. Moisture 
and a wide range of solvents and 
chemicals likewise show no measur- 
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Figure 3, insulation life vs pressure. 
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Figure 4, insulation life vs frequency. 


able effect. Cables insulated with Tef- 
lon are unique in their resistance to 
failure under mechanical stress. This 
is a critical characteristic, since other 
insulations will crack after a period 
of time if the cable is first bent sharply 
and then subjected to corona. CR 
Teflon cables have never shown a 
stress-crack failure, even under very 
severe combinations of mechanical 
strain and corona. 


Design Summary 


Experience in varied applications 
and statistical evaluations of exten- 
sive data have developed a reliable 
basis for the design of high-voltage 
cables insulated with corona-resistant 
Teflon compound. A summary of 
standard insulated cables is given in 
table 1. The 10,000 hours minimum 
life at the rated voltages is quite con- 
servative and reflects the concept that 
there will be an eventual penetration 
of any insulation if corona is present. 
Also the ratings were made on the 
assumption that not more than .005” 


of insulation will be removed by abra- 
sion, cuts, or plastic deformation. 
High frequency designs will usually 
be similar to d-c but interacting effects 
of voltage, mean free path of ions, 
and wave-form must be considered. 

Adjustment for service life shorter 
or longer than 10,000 hours is done 
on a logarithmic scale. For example, 
reducing the insulation thickness of 
table 5 to one-half the tabulated values 
will reduce the life to one-tenth (or 
to something greater than 1000 
hours). Doubling the insulated thick- 
ness will increase the life at least 10 
fold, and perhaps make it infinite. 
Insulation life is of course unlimited 
if the service conditions do not de- 
velop corona. 

The corona resistant compound of 
polytetrafluoroethylene provides a 
new insulation for high voltage appli- 
cations that brings the superlative 
dielectric, mechanical, and high-tem- 
perature properties of this material 
into a field until now denied to it by 
corona. 
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ANOTHER NEW 


HIGH- TEMPERATURE 


ELECTRICAL 
INSULATION 
FROM 


JOHNS -MANVILLE! 


Typical Data: 


Weight (1/32’) 
(1/4”) 

Specific Gra 

Density 


Flexural Strength (min.) 
1/16” as received 


1/16” after 1 hr. @155 C 


Tensile Strength (1/16”) 


Water Absorption 
1/8” after 24 hrs. 
Bond Strength 
as received 
after 48 hrs. in distilled 
water @ 50C 


Standard Thicknesses 


Dielectric Strength 
Perpendicular 
W/AGe 
1/4” 

Dielectric Strength Parallel 
as received 
after 48 hrs. in distilled 
water @ 50 C 


Dielectric Constant 
@ 10° cps 

Dissipation Factor 
@ 106 cps 

Arc Resistance 


J-M No. 880 Quinterrabord being fabricated by Asbeka Asbestos Machining Corp., Brooklyn 23, N. Y. 


0.3 Ibs./sq. ft. 
2.3 |Ibs./sq. ft. 
1.8 


110 Ibs./cu. ft. 


MD 40,000 psi 
CMD 25,000 psi 
MD 24,000 psi 
CMD 15,000 psi 


MD 30,000 psi 
CMD 15,000 psi 


0.30% 
1210 Ibs. 


1055 Ibs. 
1/327, 1/1675 


L/S87 L(A 1/2 


350 vpm 
200 vpm 


29KV 
22KV 


Announcing: 
Johns-Manville 


No. 880 


QUINTERRABORD’ 


—a radically new asbestos-polyester 
laminate for applications to 50KV. 


Strong and rigid...easy to machine... for 
temperatures in the 155-180 C range! 


Here’s an unusually strong and dense—yet easily machined—electrical 
laminate that out-performs glass-polyester laminates after pro- 
longed exposure to high temperatures and extreme humidity. Under 
boiling water tests, No. 880 Quinterrabord shows very high retention 
of its original flexural strength of 40,000 psi. Thus you can count on 
the reliability of No. 880 Quinterrabord for a wide variety of motor 
and transformer applications, as well as for panelboards and printed 
circuit bases. 

No. 880 Quinterrabord is produced by combining highly purified 
asbestos paper and an exclusive polyester resin developed by J-M 
research. It is far stronger dielectrically ... far stronger mechani- 
cally than any NEMA Grade A or AA laminate made. The advan- 
tages of No. 880 Quinterrabord include: 


@ MACHINES, STAMPS AND PUNCHES AS EASILY AS J-M ASBESTOS 
EBONY ® with the lowest tool wear of all inorganic laminates. 
@ EXTREMELY LOW IN COST — usually less than two dollars a pound. 


@ HIGH DIELECTRIC STRENGTH does not change significantly, even 
after prolonged exposure to heat and humidity. 

@ HIGH MECHANICAL STRENGTH, including flexural, even after ex- 
posure to boiling water. 

@ UNUSUAL ARC RESISTANCE — nearly twice as high as glass-polyesters. 

@ BODY STRUCTURE MAINTAINED even if fire destroys organics. 


Write, wire or phone now for complete technical data on J-M No. 880 
Quinterrabord. Johns-Manville, Box 359, New York 16, N. Y. 
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Program for Army-Industry Wire and Cable Symposium 


The tenth annual Wire and Cable Symposium, jointly 
sponsored by the U. S. Army Signal Research and Devel- 
opment Laboratory and industry, will be held in the 
Berkeley-Carteret Hotel, Asbury Park, N.J., Nov. 29 
through Dec. 1. 

Howard F. X. Kingsley and Fred W. Wills, both of the 
Army Signal Research and Development Laboratory, are 
again serving as chairman and co-chairman, respectively. 
Other members of the symposium committee are: Ray 
Blain, U. S. Army Signal Engineering Agency; C. T. 
Wyman, Bell Telephone Laboratories; R. P. Houlihan, 
Gavitt Wire and Cable Co.; Spencer Montgomery Jr., 
The Montgomery Co.; W. P. Acton, Hercules Powder 
Co.; and R. L. Spade, Belden Manufacturing Co. 


Program 
10th Annual Wire & Cable Symposium 
November 29—December 1, 1961 
Hotel Berkeley-Carteret, Asbury Park, N.J. 


Tuesday—November 28 
4:00 pm—Registration 
Wednesday—November 29 


9:15 am—Welcoming Address: Changing Pattern of Tele- 
phone Outside Plant, by W. J. Lally, Bell Telephone 
Laboratories. 

Technical Session I—S. Montgomery Jr., The Montgomery 
Co., chairman. 

Chemically Cross-Linked Polyethylene, A General Pur- 
pose Compound, by Dr. T. H. Ling, Anaconda Wire & 
Cable Co. 

Irradiated Light-Weight Miniature Coaxial Cable, by Dr. 
V. L. Lanza, Raychem Corp. 

A New Concept In Semi-Solid Dielectric Coaxial Cable, 
by C. C. Camillo and O. A. Manella, R-F Products, 
Division of Amphenol-Borg Electronics Corp. 

A New Approach to Compounding for High Temperature 
Vinyl Wire Insulation, by J. Fath and S. G. Grillo, 
Thompson Chemical Co. 

2:00 pm—T echnical Session II—C. T. Wyman, Bell Tele- 
phone Laboratories, chairman. 

Long Span Insulated Open Wire Telephone Plant, by 
C. R. Ballard, H. Ericson, H. B. Lee, and G. A. Lohsl, 
Rural Electrification Administration, U. S. Department 
of Agriculture. 

A Dual Insulated Terminating Cable, by G. H. Webster. 
Bell Telephone Laboratories. 

Longitudinal Application of Insulation and Shields on 
Communication Cables, by H. W. Budenbender, West- 
ern Electric Co. 

Cellular Insulation for Communication Cable, by B. B. 
Pusey, Union Carbide Plastics Co. 

The Influence of Extruder Geometry in the Production of 
Homogeneous Cellular Plastic Insulation, by E. O. 
Bauer and P. E. Fox, Bell Telephone Laboratories. 
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Cellular Vinyl Wire Insulation, by R. M. Downing, J. H. 
Hook, and L. T. Staats, Jr., E. I. du Pont de Nemours 


& Co. 
5:45 pm—Hospitality Hour 
Thursday, November 30 
9:15 am—Technical Session I11—R. L. Spade, Belden 


Manufacturing Co., chairman. 

Electrical Fatigue and Dielectric Strength in “Teflon” 
TFE Insulation, by D. E. Foster, R. T. Guthrie, and 
H. E. Pendergast, American Enka Corp. 

Factors Influencing Accelerated Ozone Testing and 
Weathering of Cable Compositions, by W. J. Yurgen. 
S. Palinchak, and P. B. Stickney, Battelle Memorial 
Institute. 

Water Absorption of Elastomers, by G. J. Briggs, D. C. 
Edwards, and E. B. Storey, Polymer Corp. of Canada. 

The Properties of Esters of Trimellitic Anhydride in 
Vinyl Insulation, by R. J. Lawn, Pittsburgh Chemical 
Co. 

Silicone Rubber Layer Construction for High Voltage 
Insulation, by S. J. Nizinski, Dow Corning Corp. 

2:00 pm —Technical Session IV — Dr. W. P. Acton. 
Hercules Powder Co., chairman. By 

Standardization of Wire Terminations Employed in Mili-_ 
tary Equipments, by R. O. Beach and C. W. Wilson, 
American Machine & Foundry Co. ! 

Wires and Cables for Submarine Radio Systems, by K. L. 
Blaisdell, U. S. Navy Underground Sound Laboratory. 

A New Attenuating Conductor for Reducing Radio Fre- 
quency Noise Found on Ordinary Power Distribution 
Lines, by J. L. Brooks and D. B. Clark, U. S. Naval 
Civil Engineering Laboratory. 

Underwater Cable Conductors and Terminations for 
Hydrostatic Pressures 1,000 to 10,000 PSI, by R. A. 
Swan and G. C. Thym, Joy Manufacturing Co. 

The Quina: A Submarine Cable for Audio and Carrier 
Frequencies, by B. Portoletto and R. Monelli, Pirelli, 
SPA, Italy. 


7:00 pm—Banquet 
Friday, December 1! 


9:15 am—Technical Session V—R. P. Houlihan, Gavitt 
Wire & Cable Co., chairman. 

Corrugated Metallic Sheath for Communication and Data 
Transmission Cable, by K. P. Roberts and P. H. Ware, 
Simplex Wire and Cable Co. 

An Approach to Optimization of Missile Cable System 
Design, by W. Gilmore. Raytheon Manufacturing Co.. 
and B. Kirshtein, Frankford Arsenal. 

Development of Lightweight Ground Support Cables fot 
Quick Reaction Missile Systems, by W. Rigling, The 
Martin Co. 

Checkout Cables for An Air-to-Surface Missile, by F. K. 
Gill, Space & Information Systems Division, North 
American Aviation. 


A Look 
ina New Direction 


There are so many things epoxy resins do and do well. 
There must be many more. x¢ The promise of this is everywhere. 
What these remarkable resins already have contributed to fresh 

ideas in practical product development we believe is only a beginning. 


The range of epoxy resin potential in your business, for example, may well 


be limited only by the opportunity to show what can be done. xx You are likely 


to find in the abundance of properties uniquely combined in the epoxies a 


material answer to a basic problem in design, production, or both. vy CIBA has 


pioneered continuously in epoxy resins development since their introduction. 


CIBA basic research and collaborative investigations continue to carry this 


work forward with formulators and end-users. This sound integration of 


effort, along with a strong basic raw material position and the most modern 


production facilities of their kind, is enabling us to help point the way 


to many new fields of application. x¢ For all who are interested, the first 


step is to know as much as possible about what epoxy resins are and 
do. CIBA, where research is the tradition, we believe canhelp 4 


you to take a stimulating look in a new direction. 
CIBA Products Corporation, Fair Lawn, N. J. 


Innovations in strength and beauty for the new architecture . . . 

safety surfacing and minimum maintenance to cope with 

modern highway traffic wear and tear. . . power-packed heat- 

shielding protection for delicate electronic elements and 

) structural components in guided missiles . . . adhesives for industry 
and the household that are unmatched for strength and 
permanence in new assembly and repair .. . are a few of the many 

“ forward steps CIBA Araldite® Epoxy Resins have achieved. 
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Cross-Reinforcing Improves Strength Properties 
Of Non-Woven Glass Armature Banding Tapes 


By Hollis H. Bascom, Coast Manufacturing and Supply Co., Livermore, Calif. 


New armature banding materials 
consisting of non-woven fiber glass 
saturated with epoxy or polyester 
resin and consciously bi-directional 
(two cross threads per inch) markedly 
improve band performance. 

Performance advantages of the 
“Vec-O-Tex” materials are two fold: 
improved specific stress levels and 
lower range of variation in specific 
values. 

While the work reported here has 
just begun, we will risk some theori- 
zations on the strength of the data so 
far collected. It should be borne 
in mind that this data is subject to 
further confirmation in the labora- 
tory. 

Armature banding with saturated 
fibers is, of course, merely a special- 
ized use of the same filament winding 
techniques used for winding pressure 
bottles, rocket bodies, etc. Until re- 
cently, all armature banding was 
done with completely unidirectional 
materials. Some small attempt was 
made to add cross strength to the 
band. Individual lengths of tape (or 
wraps of conventionally woven fabric) 
were placed to prevent band splitting 
and spreading during the winding— 
and to help prevent circumferential 
cracking in the completely cured 


band. 
Test Method 


We selected the Naval Ordnance 
Laboratory hydraulic ring tensile 
test! as our test method for compari- 
son of filament winding materials. 

Principal reason for choosing this 
test was that we believed a radial load- 
ing method would stress test speci- 
mens in a manner similar to the type 


Figure 1, cross threads in reinforced banding tape. 


Figure 2, band winding. Cross threads are down against mandrel. Man- 
drel has been covered with “Mylar” for easy release after cure. 
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Figure 3, machining of rough band. Note special fixture for holding 
band. 


Figure 4, modified NOL hydraulic ring test fixture. Extensometer is in 
left foreground. Test fixture in center shows specimen with obturator 
ring in ID to contain hydraulic oil and steel strap around OD to measure 
ring growth. Upper right of picture shows hydraulic cylinder under 
cross head of universal test machine. Center foreground shows shims to 
be inserted between obturator ring and specimen. 


Figure 5, temperature testing of specimen. Note 2600 watt stove burner 
for heating and potentiometer for indicating specimen temperature in 
right foreground. 
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of loading encountered in actual use. 
Further, we felt that a radial loading 
test would be useful in that it would 
be applicable to all filament winding 
materials and would be essentially in- 
dependent of the configuration of 
those filament-wound materials. 

We were most interested in com- 
paring unidirectional winding mate- 
rials and also winding materials which 
were consciously bi-directional in re- 
inforcement arrangement. We felt 
that while the split disc test was use- 
ful for sorting materials of the same 
general constructions, such as straight 
unidirectional materials, it might give 
erroneous data concerning uniquely 
constructed materials. A further ad- 
vantage we hoped for from the hy- 
draulic ring test was that the specifi- 
values might be more useful as design 
criteria. 

The NOL hydraulic tester is an 
arrangement wherein a specimen 5°4 
inches in ID and 6 inches in OD, with 
a 14-inch width and an 14-inch thick- 
ness, is loaded at a constant rate with 
a hydraulic fluid to destruction. The 
fixture is so constructed that it is 
also possible to record. stress-strain 
relationships. 


Specimen Preparation 


Test specimens were prepared by 
first placing a layer of polyester film? 
on a smooth steel tube which is 534 
inches on the OD. Then a %-inch 
width of banding material is wound 
under a tension of 500 pounds per 
inch width in a helical manner, half 
lapping along the mandrel. In this 
manner a rough band is produced 
which is approximately 3 to 4 inches 
wide and 44-inch in thickness. 

In winding the various filament 
winding materials available, heavy 
edge restraints were used at the outer 
edges of the band when winding with 
a completely unidirectional material. 
No edge restraints were used when 
winding with a consciously bi-direc- 
tional material. In this initial work 
a comparison was made with a 
commercially available unidirectional 
band winding material and the bi- 
directional materials. 


Machining and Curing 


After the band preparation, test 


pecimens were machined from the 
and. Tolerances were closely con- 
rolled. The specimen, when finally 
ested, was always of a given cross 
ection rather than controlled to a 
‘iven number of wraps of material. 

To the best of our knowledge, the 
esin used in both of these filament 
vinding materials was the same poly- 
ster (30% by weight) and the speci- 
nens in both cases were wound in a 
‘old condition. That is, no heat was 
idded eithér to the mandrel or to 
he tape. 

While the tension was still on the 
apes, the bands were terminated 
ising the soldering iron technique. 
Then a layer of polyester film was 
laced over the band and adhesive- 
yacked cellophane tape* was used 
o seal the free end of the film. The 
specimens were placed in an oven and 
veated for four hours at 150°C. 

After this cure, and after the bands 
1ad cooled, they were pressed off the 
nandrel and machined to final di- 
nensions. None of the inside surfaces 
yf the specimens were machined— 
ynly the OD and the two edges. The 
surfaces were machined smoothly and 
finally finished by polishing with 
emery cloth. 

Following the machining operation. 
t was interesting to note the grain 
structure of the reinforcement in the 
nands. The reinforcement in the 
‘ompletely unidirectional material 
vad many marked crimps in it, while 
hat in the consciously controlled bi- 
lirectional material was a great deal 
traighter and had none of the sharp 
rimps observed in the unidirectional 
naterial. 

At this stage (after machining), 
he specimens were placed in the test 
ixture. The test fixture was mounted 
yn a universal test machine in such 
. way that the cross head of the 
nachine could load the hydraulic 
ylinder at a controlled rate—which 
vas 14-inch per minute. The force 
-xerted by the machine and the 
leformation noted in the total growth 
f the band were both recorded on 
. chart. 


-onclusions 


The data (see table 1) indicate a 
9 percent increase in band strength 


Figure 6, complete test setup. At right center is a recorder for plotting 
load vs. specimen growth from which tensile modulus is calculated. 


Figure 7, test specimen before and after break. Note that break occurs in 
weakest spot only. 


Figure 8, rough band before machining and finished specimen. 


Figure 9, comparisons of retained tension. At left is a unidirectional 
product. Compare overlap with that of the bidirectional band in the 
center. On right note warping of post-cured bidirectional band showing 
that cross fibers prevented relieving of stress except by warping. 
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~ Table 1—Modified NOL Hydraulic Ring Tensile Test Data on Armature Banding Materials 


Tensile Strength Tensile Modulus 
Aver- % Increase qe Increase 
Total age over Uni- Range Average — over Uni- 


directional 


(PSI) 


Bi-directional Polyester 135,000 to 
Ring (5 tests) 32.5% 147,000 59% 161,000 10.0 x 10° 55% 


Burnoff (PSI) directional (PSI) 


Bi-directional Epoxy Ring 128,000 to 

(5 tests) 32.3% 144,000 54% 161,000 UT iex tO" mee 
Completely Unidirec- 

tional Polyester Ring 46,000 to 

(6 tests) 30.0% 93,000 123,000 Go xO 


NOTE: Room temperature results on bi-directional materials seem to be independent of resin system. Even when cold banding, the retained 
tension of bi-directional material is very high, and hence the coil movement is restricted a great deal more than with unidirectional 


tapes. 
This data was collected under the following conditions: 
A. Winding tension: 500 pounds per inch width. H. Specimen dimensions: 5%4 inches ID, 6 inches OD, 0.125 inch 
B. Type of wind: Helical, half lap at room temperature. thick, 0.250 inch wide. 
C. Cure of ring: 4 hours at 150°C. I. The test specimens were prepared as follows: They were wound 
D. Post cure: None. on a 5% inch OD mandrel to a total thickness of approximately 
E. Fixture temperature: Room (70 to 75°F). ¥% inch and a width of 4 inches. The test specimens were ma- 
F. Ram speed: 0.50 inches per min. chined from these rough bands. The sides and OD only were 
G. Both load and deformation were recorded. machined to close tolerances. 


of the bi-directional polyester material 

MODIFIED NOL HYDRAULIC RING TENSILE TEST DATA sae : 
(ROOM TEMPERATURE) over that of the unidirectional poly- 
ester material. These are average 


values. Even if the three lowest values 


are ignored, the increase in strength 
is still 2314 percent. In the meantime, 
the tensile modulus is also improved 
by 55 percent. 

In the epoxy bi-directional mate- 


150 


140 


rial the tensile strength is improved 
54 percent, while the apparent ten- 
sile modulus is improved by 71 per- 
cent. 

Visually distinguishable high-rein- 
forcement distortion in bands were 
the places where early failures occur- 
red. Some of the bands failed at less 
than one half the values that other 
bands failed. 

These tests lend a great deal of 
further credence to the theory that 
maintenance of position of reinforce- 
ment in filament-wound structures is 
of primary importance. We believe 
that in the material which is consci- 
ously bi-directional and consciously 
designed, a structure is built up—a 
structure that is to a large extent 
independent of the resin system as 
far as strength function is concerned. 

This may be illustrated by compari- 
son with a bundle of model sticks. 
VEC-O-TEX VEC-O-TEX COMPETITIVE vce acre COMPETITIVE If a bundle of sticks is held in the 
EPOXY POLYESTER POLYESTER EPOXY POLYESTER POLYESTER hand with all of the sticks substan- 


2 CROSSETOREAD CREERTINGS tially parallel, and the sticks are then 
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dropped on a table, any pressure put 
on them will tend to flatten them into 
a thin layer. But if a row of sticks is 
placed on the table and then some 
very small fibers or other sticks are 
laid across them, and then another 
row laid on top of this, etc., it is pos- 
sible to build a very stable structure 
to which considerable pressure can 
be applied—not only straight down- 
ward but downward and sideways— 
without moving the sticks in either 
direction. * 

We believe it is this type of me- 
chanical action which accounts for the 
superior performance of the bands 
wound and tested in these experi- 
ments. Cold winding with this kind 
of material, even where it is desired 
to retain high pre-stresses, is entirely 
practical with this new kind of mate- 
rial. 


Notes 


We found in the laboratory, and 
also on an actual traction armature, 
that the particular bi-directional ma- 
terial with two cross threads per inch 
used in these experiments performs 
extremely well in the usually en- 
countered shop practices of half lap- 
ping and uneven substrate. 

We also learned during the wind- 
ing of these specimens that when a 
bi-directional product which has eight 
cross strands per inch was used on a 
half lap helical wind, the integrity 
of the tape was so good that many 
times virtually all of the tension was 
picked up on the portion of the tape 
which was in contact with the pre- 
ceding layer—with the result that the 
tape was over-stressed and broken. 
The tape used to prepare the pre- 
viously discussed specimens  con- 
formed very well to the uneven sub- 
strate—with no tape breakage en- 
countered. 

While some of the tensile moduli 
are unreasonably high, we _ believe 
that they are good for comparisons 
even though they may well be ques- 
tioned as design criteria. 


1. Described in NAVORD Report 6735, dated 23 De- 
cember 1959, and published in May, 1960. 

2. “Mylar” film, E. I. du Pont de Nemours and Co. 
Inc. 

3. “Scotch”? brand tape, Minnesota Mining and Mfg. 
Co. 
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A-C Anodization of Aluminum Wire in 
Sulfuric Acid Solutions 


Part 1— Pilot Plant Process 


By Wm. H. Fischer and J. A. Consiglio, General Engineering Laboratory, General Electric Co., Schenectady, N.Y. 


Ed. Note: Part 2 covering electrical 
properties of anodic films will appear 
next month. 


Introduction 


Recent developments in industry 
and defense have given rise to de- 
mands for high temperature electri- 
cal components. Among these are 
high temperature wire insulation such 
as aluminum oxide. An attractive pro- 
duction method involves anodizing the 
aluminum to form the oxide directly. 

The anodization of aluminum ‘in 
various electrolytes has been discussed 
extensively!:??*. In general, two 

methods of anodization, a-c and d-c, 
and two types of electrolytes, those 
having a solvent action on the anodic 
film and those having no solvent ac- 
tion, are recognized. One of the major 
defects of older types of anodized alu- 
minum wires has been the lack of film 
flexibility. On theoretical grounds, 
formation of the anodic film by alter- 
nating current in a solvent type elec- 
trolyte produces a porous film struc- 
ture which should improve flexibility. 
The use of a solvent electrolyte has 
the additional advantage of achieving 
thicker films than is possible with a 
nonsolvent electrolyte using the same 
forming voltage. 
Solvent electrolytes also permit the 
use of higher current densities, thus 
permitting shorter residence times. 
For these reasons we elected to use a-c 
current in a solvent-type electrolyte. 
The electrolyte used was 35 to 40 
weight percent sulfuric acid. We ob- 
served no effects attributable to acid 
concentration within this range. Such 
a process is also being developed by 
workers at Aluminum Co. of Canada’. 
The objective of this article is to 


describe a pilot plant based upon this 
process as well as the effects of the 
major process variables upon some 
physical properties of the anodic film. 


Experimental Facility 


A schematic diagram of a pilot 
plant for the continuous strand ano- 
dizing of aluminum wire is shown in 
figure 1. Considering anodizing as 
a coating process, the need for sur- 
face preparation is apparent. Con- 
sequently, about one-half of the pilot 
plant is devoted to surface prepara- 
tion. The surface preparation is a 
fairly normal one—annealing to re- 
move stresses and cold work intro- 
duced in the wire drawing opera- 
alkali and water 
washing, and solvent degreasing to 


tions, cleaning 
remove drawing compounds and ad- 
ventitious soil. 

Annealing is done in stagnant air 
in an electrically heated tube furnace, 

A hot alkali cleaning solution is 
pumped over the wire as it passes 
through a glass T tube. A running 
cold water wash by means of a sec- 


PAYOFF ANNEALING 


ALKALI 


ond T tube is used to remove the 
alkali. Most of the wire has been so 
clean that these two steps usually 
have been omitted. 

The solvent degreaser is divided 
into three sections. In the first and 
third sections, the wire passes through 
refluxing vapors. In the second sec- 
tion, which is not heated, the wire 
passes through the warm liquid, lower 
in temperature than the end sections. 
The liquid is pumped into the second 
from the first and third sections and 
overflows back into them. Thus, the 
wire is given two vapor cleanings, 
separated by a combined cooling and 
liquid cleaning step. Trichlorethylene 
is used as the solvent. 

Although we realize that grease on 
the wire which passes through the an- 
nealing furnace may not be removed 
by degreasing, annealing is done 
before degreasing because hot chlo- 
rinated solvents attack cold worked 
aluminum more than soft aluminum. 
6,7,8,9 

From the surface preparation por- 
tion of the pilot plant, the wire passes 
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Figure 1, schematic of anodized aluminum wire pilot plant. 
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into the anodizing portion which is 
constructed of unplasticized polyvinyl 
chloride. The anodizing trough is di- 
vided into two sections of equal length 
by an orifice plate which has a hole 
only slightly larger than the wire. The 
trough is located over two sumps 
which contain graphite heat exchang- 
ers. Glycol solution circulates through 
the heat exchangers and a standard 
refrigeration unit. A pair of pumps 
moves the electrolyte from the sumps 
to the troughs, from which it over- 
flows back to the sumps. 

In each section of the anodizing 
trough a number of graphite sheet 
electrodes are placed. All the elec- 
trodes in one section are connected to 
one side of the a-c line, and all those 
in the other section to the other side 
of the a-c line. There is no metallic 
electrical contact to the wire. The only 


connection between the two sections 
of the trough is via the electrolyte and 
wire in the small orifice. Thus, on-one 
half cycle of the electric current, an 
anodic film is forming in one section 
of the trough as the current passes 
from the wire through the electrolyte 
to the electrodes. In the other section, 
the anodic film partially chemically 
dissolves as the current flows from the 
electrodes through the electrolyte to 
the wire. As the current flow reverses, 
the location of anodization and dis- 
solution also reverses. Fortunately, the 
dissolution rate is less than the anodi- 
zation rate, so that the emerging wire 
bears an anodic film. 

All of the anodizing system is con- 
tained in a plastic fume removal sys- 
tem to remove gases formed during 
the anodizing process. 

After anodization, the wire is given 
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ANNEALING TEMPERATURE (°C) 
Figure 2, effect of annealing temperature on single scrape abrasion load 
(———}), film density (—.—), and film thickness (..-). Samples 
not degreased, electrolyte temperature 10°C, residence time 90 seconds, 
current density 2 amperes per square inch. 
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two running water washes and spooled 
by a constant speed capstan-type 
winder. 

The pilot plant is operated from a 
central control board provided with 
several interlock systems to prevent 
injury to the operator or the plant. 


Film Evaluation 


The physical tests employed are: 
(1) Single scrape abrasion resistance, 
using a tester which measures the load 
required to scrape through the anodic 
film in a distance of not more than 
34-inch. We believe that this method 
of determining the abrasion resistance 
of a wire insulation is better than the 
usual ASTM or NEMA repeated 
scrape abrasion resistance test in that 
the single scrape test more nearly 
simulates what the wire must with- 
stand during the fabrication of elec- 
trical equipment. (2) Thickness. (3) 
Apparent density of the anodic film 
by micrometer measurements and 
weighings before and after stripping 
of the film in a phosphoric-chromic 
acid solution. 


Process Variables 


The process variables evaluated are 
(1) annealing temperature, (2) elec- 
trolyte temperature, (3) residence 
time, and (4) current density. 

Annealing temperature was varied 
from 400 to 550°C in 50° steps. Fig- 
ure 2 shows its effect upon physical 
properties. 

Film density and abrasion resist- 
ance show peaks at 500°C while our 
measuring method shows no detecta- 
ble effect upon film thickness. 

Electrolyte temperature was varied 
from 0 to 21°C in 5° steps. Figure 3 
shows its effect upon physical prop- 
erties. 

Film density exhibits a minimum at 
5°C; abrasion resistance shows a con- 
tinual increase while film thickness is 
again but little affected. 

Residence time was varied from 2] 
to 180 seconds. The results are tabu- 
lated in table 1. At residence times 
below about 60 seconds, no detectable 
anodic film is formed, while at greater 
residence times a film is formed whose 
abrasion resistance and film thickness 
increase while film density remains 
nearly constant. The effect on film 


thickness is quite marked, in contrast 
to the negligible effect of annealing 
temperature and electrolyte tempera- 
ture. 

Apparent current density was var- 
ied from 1 to 3.5 amp/sq in. Figure 4 
shows its effects upon physical prop- 
erties. 

Film thickness and abrasion resist- 
ance show maxima at 2 amp/sq in 
while film density continually de- 
creases. 2 

The current efficiencies for these 
current densities are given in table 2. 
Current efficiencies ranging from 25 
to 65% have been observed. It must 
be remembered that this process em- 
ploying a solvent-type electrolyte can 
never give current efficiencies as high 
as can be attained with non-solvent- 
type electrolytes. 


Discussion 


The data presented indicate that the 
best operating conditions are anneal- 
ing at 500°C, electrolyte temperature 
of 15°C, as long a residence time as is 
compatible with getting a reasonable 
amount of product per unit time, and 
a current density of 2 amp/sq in. 
However, all these variables are not 
independent, and some of them can- 
not be changed without affecting oth- 
ers. The annealing step increases the 
thickness of the oxide film normally 
present on aluminum, which may have 
an effect on the final film properties. 
perhaps in the following manner. 

As annealing temperature increases. 
the thermal oxide film on the alumi- 
num increases, which acts as a pre- 
fabricated base for the chemical oxide 
film. If the alkali cleaner had been 
employed we would not have expected 
to observe this. At temperatures above 
500°C, the thermal oxide film may be 
thick enough to crack, or the wire may 
become so soft that it necks down 
slightly, cracking the film. Either may 
cause thin spots in the final film which 
are reflected in the decrease in the 
results of the tests for single scrape 
abrasion load and density, but not in 
thickness, since these tests find the 
minimum value for abrasion, an av- 
erage value for density, and more 
nearly the maximum value for thick- 
ness. 

As electrolyte temperature in- 
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Figure 3, effect of electrolyte temperature on single scrape abrasion load 
(———), film density (—-.—), and film thickness (.--). Samples 
annealed at 400°C, degreased, residence time 90 seconds, current density 


2 amperes per square inch, 


Table 1—Effect of Residence Time on Single Scrape Abrasion 
Resistance, Film Density and Film Thickness 


Residence 


Load 
(gm) 


90 350 
180 420 


Time 
(sec. ) 


Abrasion 


° Film 
Density Thickness 
(gm/cm?®) (0,001) 


2.40 0.46 
2.39 0.74 


Film 


Samples annealed at 400°C, not degreased, electrolyte temperature 10°C, 


current density 2 amp/sq in. 


creases, lwo processes are accelerated 
—film formation and solvent attack 
on the film. The solvent attack is con- 
centrated in the pores of the film 
structure. !1° Consequently, the film 
first increases in thickness with little 
change in pore size, followed by an 
increase in thickness with increase in 
pore size which lowers the density. 
Finally, if equilibrium conditions are 
attained, the thickness stops increas- 
ing and we would expect the pore size 
increase to continue. Why the density 


Table 2—Relationship Between Cur- 
rent Density and Current Efficiency 


Current Density Current Efficiency 


(amp/in?) (7%) 


3.5 25.3 


Samples annealed at 500°C, de- 
greased, electrolyte temperature 10°C, 
residence time 120 seconds. 
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Figure 4, effect of current density on single scrape abrasion load (— — 
—), film density (— .—) and film thickness (. . .) Samples annealed at 
500°C, degreased, electrolyte temperature 10°C, residence time 120 sec- 
onds. 
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Figure 5, sketch of effect of product of current density and residence time 
(Faradays/inch*) on film density, single scrape abrasion load, and film 
thickness. 
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first decreases then increases, instead 
of the reverse or instead of constantly 
decreasing is not known. 

The effects of residence time in the 
anodizing media are quite normal. 
Abrasion resistance and thickness in- 
crease and density decreases as resi- 
dence time increases. 

Current density effects are also nor- 
mal. As current density increases, 
abrasion resistance reaches a maxi- 
mum and then declines while thick- 
ness increases to a nearly constant 
value and density constantly de- 
creases. This again is due to the com- 
bined effects of anodic film formation 
and solvent attack. 

The primary process variables for 
any electrochemical process such as 
the anodization of aluminum are the 
current density and time. These gov- 
ern the mass of aluminum oxide de- 
posited per unit area according to 
Faraday’s law and therefore the thick- 
ness of the film formed on the wire. 
However, for electrolytes such as sul- 
furic acid which tend to dissolve the 
anodic film, the resulting film thick- 
ness and density are also a function of 
the electrolyte temperature and the 
heat generated by current flow 
through the film as it is formed. In 
general, the higher the current and 
temperature, the higher is the dissolu- 
tion rate of the anodic film by the 
electrolyte. These then tend to reduce 
the film thickness and density which 
in turn affect the electrical and me- 
chanical properties. 


As will be shown below, the thick- 
ness and density of the anodic film are 
functions of the combination of resi- 
dence time and current density into a 
product which is related to Faradays 
per unit area. The functions are not 
linear since the final anodic film is the 
result of two simultaneous processes. 
electrochemical film formation and 
chemical film dissolution. 


At low values of the parameter 
Faradays per unit area, all test re- 
sults are low since the film is just 
beginning to form, and it probably 
does not begin to form at all points 
at the same time and rate. 

At high values of the parameter 
there is an increase in all test results, 
followed by a decrease in thickness 
and more notably in density. The de- 


rease in density occurs because high 
arameter values require high form- 
ig current, which can only be at- 
ined by impressing high voltages on 
1e anodizing media. But, at sufhi- 
iently high voltages, arcing occurs at 
1e wire surface which punctures the 
Im. These punctures immediately 
egin to reanodize, but they are al- 
yays thinner than the unpunctured 
Im, resulting in lowered apparent 
ensity. 

Figure 5 shows in a qualitative 
nanner the way in which film prop- 
rties vary with Faradays per unit 
rea. As would be expected, single 
crape abrasion load at failure and 
ilm thickness increase to a limiting 
alue. The film density however, in- 
reases to a maximum and then de- 
lines, due to dissolution enlarging 
he pore structure of the anodic film 
s well as affecting its over-all thick- 
ess and the puncturing effect men- 
ioned previously. 

The film thickness stabilizes because 
he high currents raise the tempera- 
ure of the wire surface which in- 
reases solvent attack until electro- 


chemical film formation and chemical 
film dissolution balance. 

Single scrape abrasion load at fail- 
ure acts similarly to film thickness, as 
it should, since the abrader must cut 
through the anodic film to the under- 
lying metal in order to indicate fail- 
ure. 


Conclusion 


The data presented here indicate 
that the continuous strand anodiza- 
tion of aluminum in sulfuric acid 
solutions is a process which can be 
easily controlled to give practical 
films. The effects of process variables 
of annealing temperature, electrolyte 
temperature, residence, time and cur- 
rent density show no unusual phe- 
nomena. 

If the data are analyzed from the 
standpoint of a combined electro- 
chemical process in which the amount 
of anodic film formed is proportional 
to the numbers of Faradays passed 
and a simultaneous chemical process 
in which the electrolyte dissolves the 
anodic film, the process is easily 
understood. 
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Tentative Technical Program for 
February Electrical Insulation Conference 


Technical program plans for the 
Fourth Annual Electrical Conference 
are nearly complete according to pro- 
gram chairman J. Scott Hurley, Sili- 
cone Products Department, General 
Electric Co., Waterford, N. Y. The 
conference is being held February 
19-22 at the Shoreham Hotel, Wash- 
ington, D. C. A record turnout of 
electrical insulation users is expected 
at the affair—in addition to the tech- 
nical program there will be commer- 
cial exhibits, technical exhibits, tours, 
a banquet, luncheons, and a market- 
ing session (see another page for de- 
tails on these other events. The confer- 
ence is co-sponsored by the American 
Institute of Electrical Engineers and 
the National Electrical Manufacturers 
Association. 

A total of 86 papers will be pre- 
sented in 16 technical sessions. Each 
paper will be preprinted in the con- 
ference publication and will be dis- 
tributed to registrants. Summaries of 
the papers will be given orally by the 
authors with time allowed for audi- 
ence discussion and questions. It is 
planned that awards for the best 1962 
conference papers will be made at 
the 1963 conference. 

The technical sessions will be held 
in the morning and afternoon of 
Tuesday, Feb. 20th, the morning of 
Wednesday, Feb. 21st, and the morn- 
ing and afternoon of Thursday, Feb. 
22nd. Papers will cover a complete 
range of insulation materials, elec- 
trical and electronic applications, test- 
ing, and other topics. The tentative 
technical program is listed below— 
the final program along with room 
locations and other details will be 
published in the February issue of 
Insulation. 


Session Theme: Basie Insulation 
Behavior 


Tonic Conduction in Insulation, A. H. 
Sharbaugh, General Electric Co. 
Polar Polymers, J. D. Hoffman, Na- 
tional Bureau of Standards. 
Dielectric Behavior of Glasses and 
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Ceramics, Willis Barney, Corning 
Glass Works. 

Statistical Methods for Predicting 
Electric Breakdown, W. . Gore. 


W. L. Gore Assoc. 

Corona Discharges and Their Effects 
on Insulation, T. W. Dakin, Westing- 
house Electric Corp. 


Session Theme: Temperature 
Classification and Thermal Endurance 


Fundamental Aspects for Temperature 
Classification and Thermal Endur- 
ance, G. L. Moses, We-tinghouse 
Electric Corp. 

Thermal Evaluation Test Procedures 
for Materials, J. F. Dexter, Dow Corn- 
ing Corp. 

Insulation System Evaluation Jor Ro- 
tating Machines, J. C. Botts, Westing- 
house Electric Corp. 

Transformer Insulation System Evalu- 
ation, F. J. Vogel and W. Farneth, 
Allis-Chalmers Manufacturing Co. 
Users Viewpoint Concerning Thermal 
Evaluation and Temperature Classifi- 
cation, H. Halperin, Commonwealth 


Edison Co. 
Session Theme: Aging Techniques 


End User Comments, Vern Honsinger, 
Allis-Chalmers Manufacturing Co. 
Progressive Temperature Test — A 
New Approach for Screening Insula- 
tion Systems, G. 1. Duncan, General 
Electric Co. 

The Significance of Oxygen Perme- 
ability of Electrical Insulation Sys- 
tems in Determining Thermal Endur- 
ance, J. T. Wilson and E. Mohaupt. 
Harnischfeger Corp. 

Thermal Aging Studies of Solenoid 
Coil Insulation Systems, H. P. Walker. 
Bureau of Ships, Navy Dept., and 
R. J. Flaherty, U. S. Naval Engineer- 
ing Experiment Station. 

A Method for Heat Aging and Evalu- 
ating Thermal Endurance of Coated 
Sleeving, H. G. Steffens, Natvar Corp. 
Discussion of the Statistical Methods 
Used in~the Analysis of Thermal 


‘Evaluation Data, T. Orbeck, West- 


inghouse Electric Corp. 


Session Theme: Insulation 
Resistance Measurements 


Introductory Remarks, A. H. Scott, 
National Bureau of Standards. 
Instrumentation for Insulation Re- 
sistance Measurements, A. Blanck, 
Picatinny Arsenal. 

Electrodes for Insulation Resistance 
Measurements, A. Blanck, Picatinny 
Arsenal. 

Conditioning for Insulation Resist- 
ance Measurements, K. Wechsler, 
Westinghouse Electric Corp. 
Interpretation and Significance of 
Insulation Resistance Measurements, 
C. Craig, Sperry Gyroscope Co. 

The Field Testing of Electrical Insu- 
lation by D-C Methods, E. B. Curdts, 
James G. Biddle Co. 


Session Theme: International 
Insulation Technology 


Keynote, K. N. Mathes, General Elec- 
tric Co. 

The Importance of British Standards 
in the Application of Electrical Insula- 
tion, W. H. Devenish, Electrical Re- 
search Association Laboratory. 

Mica Paper and Its Application in 
Europe, Dr. P. Bayard, ACEC. 
Development of Electrical Insulation 
for Large Rotating Machines in 
Japan, S. Hyakutake, Toshiba. 

The Use of Polystyrene Film in Power 
Capacitors, C. Bozzini and Dr. P. 
Bayard, ACEC. 


Session Theme: Dry Type Transformers 


Keynote, G. A. Monito, Westinghouse 
Electric Corp. 

Survey of Past, Present, and Proposed 
Materials and Insulation Systems for 
Dry Type Transformers, J. F. Dexter 
and L. A. Teichthesen, Dow Corning 
Corp. 

Improved Asbestos-Reinforced Lami- 
nates, C. L. Rohn and N. Edgerton, 
Johns-Manville Co. 

Heat and Moisture Resistant Resins 
for Varnishes and Molding Materials, 
J. L. Thomas, FMC Corp. 


End User Discussion, Frank Hein- 
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during close tolerance machining, cuts pro- 
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richs, Pennsylvania Transformer Div.. 
McGraw Edison Co., and W. H. 
Mutschler, Allis-Chalmers Manufac- 
turing Co. 


Session Theme: The Future of 
Switchgear Insulation 


Keynote, W. H. Lane, Allis-Chalmers 
Manufacturing Co. 

The Importance of Low Dissipation 
Factor Track Resistant Insulation in 
Switchgear, L. L. Mankoff, General 
Electric Co. 

Dippable Insulation Systems _ for 
Switchgear, W. C. Hosford and C. 
Fazekas, Metal & Thermit Corp. 
Insulation for Structural Use in 
Switchgear, J. L. Cooney, Glastic 
Corp. 


Session Theme: Encapsulated 
Distribution Transformers 


Keynote, W. A. McMorris, General 
Electric Co. 

End User Comments, W. A. Whittle- 
sey, Western Massachusetts Electric 
Co. 

Epoxy Resins for Encapsulated Trans- 
formers, F. E. Pschorr and J. R. 
Weschler, Ciba Products Corp. 

HT-1, A New High Temperature Elec- 
trical Insulation, W. R. Clay, E. I. du 
Pont de Nemours & Co. 

Some Properties of Two “Epon” 
Resin Systems for Use as Electrical 
Encapsulants, R. J. Abelson and J. A. 
Ditzler, Shell Chemical Co. 


Session Theme: Integral HP Motors— 
High Temperature Performance 


Keynote — High Temperature Per- 
formance, W. B. Penn, General Elec- 
tric: Co: 

An Evaluation of Insulation Systems 
Based on Polymer “ML”, F. E. 
Schweitzer, J. R. Chalmers, D. M. 
Glenn, and M. Greif, E. I. du Pont de 
Nemours & Co. 

Insulation Evaluation Techniques for 
Motors Used on Heavy Duty Portable 
Tools, D. N. Summerfield and A. F. 
Gawron, Skil Corp. 

High Temperature Magnet Wires and 
Their Application in Rotating Equip- 
ment, W. W. Pendleton and Donald 
Devries, Anaconda Wire & Cable Co. 
Evaluation of Traction Motor Field 
Coil Insulaticn Systems, C. W. Paxton 
and J. ¥. Dexter, Dow Corning Corp. 
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Session Theme: Encapsulated Motors 


Keynote—Encapsulated Motors, W.G. 
Stiffler, Reliance Electric and Engi- 
neering Co. 

End User Comments, W. D. Coxe, 
Dow Chemical Corp. 

Systems Evaluation of Epoxy Molded 
Coils, J. A. Foerster, Wabash Mag- 
netics Inc. 

New Insulation System for D-C Field 
Coils, W. B. Penn and R. F. Sharrow. 
General Electric Co. 

Performance of Encapsulated Ran- 
dom Wound Motors, C. W. Paxton 
and L. A. Teichthesen, Dow Corning 
Corp. 

A Study of Dip Encapsulated Motor- 
ettes Under Various Environmental 
Conditions, Leizor Balk and Francis 
Alessi, Sterling Varnish Co. 


Session Theme: Fractional 
Horsepower Mofors 


Keynote—F ractional Horsepower Mo- 
tors, W. T. Gordon, Westinghouse 
Electric Corp. 

Formulating, Testing and Applying 
Varnish for High Speed Armatures, 
J. P. Haughney, Sherwin Williams 
Co. 

Synthetic Fiber Insulating Papers for 
Class B and F. Systems, G. R. Traut, 
R. C. Berry, N. L. Greenman, Rogers 
Corp. 

Integral Insulation of FHP Motors, 
Milton V. DeJean, General Electric 
Co. 

Fluidized Bed Application of Epoxy 
Resin Insulation to Rotating Electri- 
cal Machinery, D. L. Slater, Arm- 
strong Resin Inc. 


Session Theme: Servicing and 
Maintenance of Rotating Machinery 


Keynote—The Modern Repair Shop, 
T. C. Keegan, Jr., Federal Insulation 
Co. 

An Approach to the Maintenance of 
Adequate Resistance Levels on D-C 
Machinery, C. M. Thorp, Westing- 
house Electric Corp. 

Insulation Systems in Heavy Duty 
Electrical Equipment, J. A. Bell and 
J. Logan, General Motors Corp. 
Magnet Wire Windability, E. W. 
Daszewski, Essex Wire Corp. 
Non-Woven. Polyester Material, F. 
Bilanin, Minnesota Mining & Manu- 
facturing Co. 


Session Theme: Resins for Electronic 
Packaging 


New Developments and Trends in 
Resins for Electronic Packaging, 
M. M. Lee, Leepoxy Plastics. 

A Flexible Silicone Resin for Embed- 
ding Electronic Circuitry, D. F. Chris- 
tensen, M. E. Nelson, and R. L. 
Spraetz, Dow Corning Corp. 

Effect of Flame Retardant Modifers 
on Low Loss Epoxy Resin System for 
Use at 160°C, F. T. Parr, Westing- 
house Electric Corp. 

Improved Thermal Shock Resistance 
of Electronic Packaging Based on 
Epoxypolybutadiene Resins, C. W. 
Johnston, FMC Corp. 

Evaluating Flexible Epoxy Systems, 
C. Cialdella, H. Markowski, and 
J. Hornburg, Hysol Corp. 


Session Theme: Encapsulated 
Magnetic Components 


The State of the Encapsulated Trans- 
former, R. B. Feuchtbaum, Hughes 
Aircraft Co. 

Silicone Electronic Packaging Mate- 
rials, R. L. Spraetz and D. F. Chris- 
tensen, Dow Corning Corp. 

Resilient Epoxies Applied to Magnetic 
Components, J. Delmonte, Furane 
Plastics Inc. 

The Dielectric Strength of Epoxy Em- 
bedding Compounds, C. C. Scheid, 
General Electric Co. 

The Role of the Resin Formulator in 
Magnetic Component Manufacture, 
P. Van Amburgh, EVRA, Inc. 
Evaluation of Powder Coatings for 
Electronic Devices, J. R. Learn, Gen- 
eral Electric Co. 


Session Theme: Advances in Materials 
for Electronic Components 


New Concepts—Battery Separators, 
H. P. Gregor, Polytechnic Institute 
of Brooklyn. 

Structure and Properties of Storage — 
Battery Separators, J. A. Orsino, E. J. 
Dunn, Jr., and W. J. Bundy, National 
Lead Co. 

Cationic Membrane Separators for 
Fuel Cells, E. A. Oster, R. B. Hodg- 
don, General Electric Co. 

Inorganic Bonded Mica Mat, H. C. 
Lauroesch, R. J. Ketterrer, and R. W. 
Staley, General Electric Co. 

New Silicone Polymers for Dielectric 
Cooling Under Extreme Conditions, 


E. D. Brown, General Electric Co. 


Session Theme: Thin Film and | 
Electrolytic Capacitors 


Recent Developments in Metal Oxides 
for Capacitor Dielectrics,G. V.Trem- | 
blay, Sprague Electric Co. 

The Properties of Tantalum Oxide in 
Electrolytic Capacitors, C. Fincham, 
National Research Corp. 
Characteristics of Magnesium Oxide 
Dielectric , Capacitors, D. Lupher, 
Gulton Industries. 

Silicone Dioxide Capacitors, R. 
Young, Sprague Electric Co. 
Preparation Evaluation of Silicon 
Monoxide Thin Film Capacitors, 
I. Pratt, Signal Corps. 

Dielectrics on Metals for Evaporated 
Film Capacitors. F. Maddock, IBM 


Corp. 


Tin Plate 
Replaces Lead 
Sheathed Cable 


To make a new telephone cable 
which reportedly costs less than the 
lead-sheathed cable it replaces, hun- 
dreds of paper-covered pairs of fine 
copper wires are bound together with 
strong paper tape. A thin sheet of 
corrugated aluminum laid around the 
core serves as an electrical shield and 


lightning protector. An endless ribbon 
of tin plate (Jones & Laughlin Steel | 
Corp.) is then corrugated and longi- | 
tudinally wrapped around the cable 
on high-speed machines. These al- 


most-human machines automatically 


solder the tin plate into a solid mois- 
ture-proof sheath at a rate of approxi- 
mately 100 feet per minute. Photo 


shows bank of induction heaters 
which melt solder inside seam of tube. 
After a coating with an asphalt-rub- 
ber compound and polyethylene, the 


completed cable is ready for service. 


44 Tests Show 
This Capacitor Tissue’s Best 


Shown here is our Dry Power Factor Test. Flat samples of paper are 
vacuum dried under the three electrodes above, and then measured for 
60 cycle power factor at temperatures from 125 degrees C. down to 


40 degrees C. 


This is just one of 44 different kinds of tests (and literally thousands of 
measurements) given to every lot of CBP Capacitor Tissues. 


Is it any wonder CBP Capacitor 
Tissues are called the most-tested tis- 
sues in the world? You can be certain 
your specs will be met at Crocker, 
Burbank. 

CBP Capacitor Tissues are available 
in a wide range of grades from low to 
high density, with uniformly high 
purity and low power factor. 


CROCKER, 
BURBANK 


PAPERS Inc. 


FITCHBURG, MASS. 
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European Insulation Report 


Ed. Note: The author of this 
monthly European report is a well- 
known insulation expert associated 
with a large European electrical man- 
ufacturer. Although it is necessary 
that his identity not be revealed at 
this time, correspondence may be 
exchanged with him by writing Euro- 
pean Editor, Insulation, Box 270, 
Libertyville, Ill. 


Orlitherm, A New High Tension Insula- 
tion” 


By Dr. K. Blinne, O. Mader, and 
I. Peter in Bulletin Oerlikon No. 345, 
June 1961, pp. 37-60. Original title: 
Orlitherm, eine moderne Hochspan- 
nungsisolation. The authors are with 
Maschinenfabrik Ocrlikon, Zurich, 
Switzerland. 


In 1949, Westinghouse introduced 
their “Thermalastic” insulation for 
the stator windings of high tension 
rotating machines and there is no 
doubt that this was an important tech- 
nical advance. In Europe at that time, 
foil insulation wound onto the straight 
section of the bars contained in the 
slot using the Haefeli method was the 
usual practice. Foil insulation has a 
better mechanical strength at higher 
temperatures than the continuous 
mica tape, vacuum impregnated with 
asphaltic compounds, which is more 
generally used in the USA. However, 
in the case of foil insulations, diff- 
culties arose due to the low mechani- 
cal strength at service temperatures. 
The problem was not tape separation 
but swelling and blocking of the cool- 
ing air ducts. For these reasons, the 
author’s firm wished to develop a 
polymerizable synthetic resin. At first 
a method was developed with which 
the installations for the classical 
Haefeli method of fabrication could 
be used. In 1953, a new arrangement 
using an epoxy-mica paper foil was 
ready for production and this Orlitra 
system proved to be successful in 
service. However this system did not 
satisfy for long the ever-increasing 
demand for higher quality and it is 
difficult to wind coils of awkward 
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shapes, e.g. very long bars, with a foil. 

Today one expects: 

1) High electric strength in order to 
minimize the thickness of insulation 
so that the heat transfer coefficient is 
as small as possible. 

2) Low dielectic losses as a function 
of the applied voltage to show that it 
is free of voids. This is expected in 
spite of the very good corona re- 
sistivity of today’s materials. 

3) High mechanical strength against 
shock so that no rupture occurs under 
short circuit conditions. 

4) High thermo-mechanical strength. 

For this purpose the new Orlitherm 
system was developed. Orlitherm is 
continuously taped under vacuum. 
using synthetic-resin impregnated in- 
sulation. 

One great difficulty concerning the 
testing of new systems is the evalua- 
tion of the life expectancy by carry- 
ing out accelerated ageing tests, since 
only relative results can be obtained. 
In their ageing tests, the authors 
compared their results with those ob- 
tained from parallel tests on shellac- 
mica foil, Orlitra, and Orhtherm, 
since a great deal of operating experi- 
ence is available for the shellac-mica 
and also the Orlitra system. As a final 
complete test under the combination 
of stresses expected in service, a test 
was carried out in a stator model 
with heat cycles and voltage applied. 
All other tests necessary on materials 
or combinations of materials in either 
new or aged condition can only help 
to make a preliminary choice. 

The Orlitra system had an epoxy 
resin with a solvent, as required for 
fabrication purposes. For Orlitherm, 
the company has developed an epoxy 
resin using titanic acid without any 
solvents. The authors state clearly 
that epoxy resins proved much more 
suitable for vacuum impregnated in- 
sulations as used at present than other 
resins such as polyesters. From the 
extensive results obtained, the authors 
concluded that the temperature classi- 
fication of their epoxy resin is class F. 
For Orlitherm operating in class F, a 


glass weave was carefully selected. 

As with Orlitra, a mica paper is 
used. The superiority of mica paper 
over mica splittings was demonstrated 
by carrying out bending and shearing 
tests on different combinations of 
materials in addition to corona tests 
on flat plates. 

The authors’ company has had 
machines with epoxy and mica paper 
insulation in successful service for 10 
years. The breakdown voltages of 
such a combination are good (see 
figure 1). 

There is still a diversity of opinion 
as to whether the quality of an insula- 
tion can be judged by the value of 
tan 8 as a function of the measuring 
voltage. However, the results give a 
good indication of the quality of the 
completed insulation. The results can 
be seen in figure 2. 


Printed Circuits 


By P. Follini in the Bulletin des 
Schweizerischen Elektrotechnischen 
Vereins. Vol. 12, No. 17, August 
1961, pp. 645-648. Original title: 
Gedruckte Verdrahtungen. P. Follini 
is with Phillips AG, Zurich Switzer- 
land. 

The author gives a general view on 
printed circuits. His opinion is that 
at present the etching technique is 
mostly used. A short review of the 
photographic contact copy and. offset 
print is also given. 

Often it is economical to use printed 
circuits even when only 30 or 50 
items are required. Examples of ap- 
plications and various production 
problems (soldering. contacts, etc.) 
are pointed out. 

The author expects that in the 
future printed circuits will become 
even more important for miniaturiza- 
tion and microengineering _ tech- 
niques, and” that this process will be 
completed by micromodels or solid 
state circuits. 


The Construction of High Frequency 
Coaxial Cables 


By K. H. Hahne in the Bulletin des 


NUMBER 5 


How to Achieve Permanence at Low Cost 
by K. H. Alverson, Product Standards Director 


Seldom is a high degree of permanence 
found associated with the characteristics 
of dielectric strength, rugged structural 
strength and arc resistance at such low 
cost as in Vulcanized Fibre. This per- 
manence and strength allows the engi- 
neer to use Vulcanized Fibre to replace 
more expensive plated or coated parts 
even where insulating or arc resisting 
properties are not required. 

The reason for Vulcanized Fibre’s 
agelessness lies in the chemical action 
of its production which arrests the 
natural tendency of cellulose to deteri- 
orate. This renders Vulcanized Fibre 
more stable than the hardest wood. 
(Corrosion, such as attacks metals, is 
completely precluded since Vulcanized 
Fibre has a non-mineral base.) 

The permanence of Vulcanized Fibre 
in use is well illustrated by its applica- 
tion as insulation in transformers, 
switchgear, and circuit breakers, Parts 
such as corrugated duct spacers, arc 
chutes and barriers are subjected to 
terrific arc exposure and must maintain 
their form, strength and electrical prop- 
erties for years under continuous opera- 
tion in hot oil. Lightning arresters and 
high voltage fuses, made from Fibre 
tubing for protecting power line trans- 
formers, are still in service and opera- 
tion, in satisfactory condition, after 
more than twenty years of use. 

Industrial fuses with a fibre case and 
replaceable fuse link are one of the best 
known uses for Fibre tubing. If the fuse 
blows, the link is simply replaced and 
the fuse case used over and over again. 

Fibre grommets are used to form a 
permanent locked-in-place insulator in 
metal assemblies, such as clocks, motors, 
etc. They will not deteriorate and fall 
out as will rubber. Fibre grommets for 
such applications are approved by the 
Underwriters’ Laboratories. 

Fibre is non-corroding, unaffected by 
oils, greases, solvents, etc. It withstands 
the pounding of heavy trains when used 
as track insulation under outdoor 
exposure. Easily formed into complex 
shapes for use in athletic equipment, 
welding helmets, etc., all of which must 
withstand harsh usage without failure. 


Trunk coverings, sample cases, fac- 
tory trucks and waste baskets have been 
made for years of Vulcanized Fibre to 
take advantage of the light weight, 
abrasion resistance and permanence of 
the material. 

Because of its many unique charac- 
teristics, Vulcanized Fibre offers a vir- 
tually endless variety of applications. 
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Spaulding Engineers who have been 
trained in Value Analysis can help you 
take advantage of the wide range of 
possibilities in designing to reduce costs 
through the use of Vulcanized Fibre 
parts. They also make available to you 
Spaulding’s extensive fabricating facili- 
ties and experience in working with 
this extraordinary material. 


While many materials deteriorate over the 
years, Vulcanized Fibre maintains its essential 
properties for decades. Note how the linen tag 
attached to Fibre tube samples in 1929 shows 
age, but Fibre tubes look and act as they 
did 32 years ago. 


|1932|1938| 1939 | 1944 1958 | 1961 


Long term test of fibre, which has been going on since 1929, shows that fibre still responds 
to wide humidity changes in the same way it did when test began. Predictable changes in 
dimension occur when fibre tubing is subjected to extremes of humidity. Tests such as these 
prove that there is no change in Vulcanized Fibre characteristics over long periods of time. 


Vulcanized Fibre Engineering Data — 

a design reference book which comprehensively 
covers all the application specs of 

Vulcanized Fibre. 10 pages. 


New Value Analysis Brochure 
a detailed review of the 
Spaulding Value Analysis 
technique together with case 
histories of design improve- 
ment and cost reductions 
that have been accomplished 
through Spaulding’s Value 
Analysis of customer products. 
12 pages. 


Be sure to add this FREE Literature to your 
reference files. WRITE TODAY. 


SPAULDING FIBRE COMPANY, INC 


351 Wheeler Street - 
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Figure 1, tan 8 value of paper insula- 
tion at 50 c/s as a function of the 
water content (Yo H20) which is 
given as a_ percentage of the dry 
weight. Curve 1 is measured at 20°C, 
curve 2 is measured at 110°C, and 
curve 3 is measured at 90°C. 


Schweizerischen Elektrotechnischen 
Vereins. Vol, 52, No. 18, September 
1961, pp. 725-728. Original title: 
Die Fabrikation von Hochfrequenz- 
Koaxialkabeln. Dr. Hahne is with 
Felten and Quilleaume, Carlswerk 
AG, Koln-Mihlheim, West Germany. 

In order to transmit frequencies in 
the range of 50 ke/s to 10° c/s, co- 
axial cables are normally employed. 

The inside conductor is usually a 
copper tube or wire. Several sepa- 
rately insulated transposed conductors 
are used only when flexible cables are 
necessary, since this construction is 
expensive due to the need for a large, 
specially built machine. 

The simplest dielectric is an ex- 
truded thermoplastic material. How- 
ever, with lower voltages it is prefer- 
able to have a quantity of dry air as 
a dielectric. For this reason a foaming 
agent is added before extrusion to 
increase the proportion of air. To re- 
tain the mechanical strength, a helical 
spacer is wound between the inner 
and outer conductors. Sometimes, ex- 
truded distance discs are also used. 

For the dielectric, low dielectric 
losses which are independent of the 
frequency are necessary. Polyvinyl- 
benzol, polystyrol, polyethylene, or 
even fluoroethylene and ceramics are 
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used depending on the temperature 
stress. For high service voltages, the 
breakdown strength of air would not 
be enough so polyethylene is usually 
used for the full insulation. For flex- 
ible cables polyisolbutylene is usually 
used, 

Some methods used for the manu- 
facture of the outer conductor are also 
given, such as a copper weave or a 
tube which is sometimes seam-welded 
onto the cable. 

In this publication, various applica- 
tions of different cables are given, 
and two typical manufacturing tech- 
niques are fully described. 


First 400 KV Oil-filled Cable in Great 
Britain 


In the G.E.C. Journal (The General 
Electric Company Ltd., England) 
Vol. 28, No. 2, 1961, pp. 62-65. 

In Great Britain cables are re- 
quired for the transmission of power 
at 400 kv. For this reason, Pirelli- 
General Ltd. has developed and sub- 
mitted for type approval a complete 
cable system for this voltage. The 
cable is of the low-pressure, oil-filled, 
single conductor, hollow core type. 
The accessories are an outdoor seal- 
ing end, an oil-immersed seal, and a 
straight-through joint and a stop joint 
so that the cable can be terminated in 
the entry box of a transformer. 

Data and dimensions of the cable 
are: 


4.10 inch 
0.9 in? 


Overall cable diameter 
Conductor cross-section 
Maximum stress at working 
voltage (nominal) 
Insulation thickness 


160 kv/em 


(minimum) 0.90 inch 

Impulse voltage with- 

stand level 1400 ky 
Diameter (mm) 

Oil duct 8 

Steel spiral 9.02 

Conductor 32.9 

Conductor screen c.b. 

paper Oa: 

Insulation w.p. paper 81.2 

Insulation screen c.b. 

paper interlocked with 

perforated metallized paper 81.75 

Lead alloy sheath 88.36 

Impregnated cloth tape 

Six plain copper wires 

longitudinally applied. 

Impregnated cloth tape 

Two h.d. tin-bronze tapes 

0.75 inch x 0.006 inch in 

parallel 89.89 

Serving overall 104.27 


The type tests are carried out as 


follows: 

1) Power factor/voltage test at am- 
bient temperature with twice the 
working voltage applied. 

2) Bending test followed by a volt- 
age test of 425 kv applied for 15 
minutes. 

3) Measurement of thermal resis- 
tivity. 

4) Mechanical test on sheath rein- 
forcement, 7 days at a pressure of 150 
lb /in?. 

5) Thermal cycle test, 20 daily 
cycles up to 90-100°C conductor tem- 
perature, with 308 kv applied con- 
tinuously. 

6) Thermal stability test, 6 hours at 
95°C and 308 kv. 

7) Impulse withstand test. 

In the second part of the article. 
the testing facilities in the companys 
new high tension laboratory are de- 
scribed. 

In May 1961, the Swiss Electrical 
Engineers Association held a confer- 
ence in Zurich on the theme, ““The 
Application of Vacuum in the Manu- 
facture of High Tension Material.” 
The various speeches and discussions 
are now published in the latest Bulle- 
tin des Schweizerischen Elektrotech- 
nischen Vereins, Vol. 12, No. 19, 
September 1961. Summaries of these 
interesting speeches follow (some will 
also appear in the December issue of 
Insulation). 


The Drying and Vacuum Impregnation 
of High Tension Transformers 


By A. Goldstein in Bulletin des 
Schweizerischen Elektrotechnischen 
Vereins, Vol. 12, No. 19, September 
1961, pp. 757-764. Original title: 
Trocknung und Vakuumimpragnie- 
rung von Hochspannungstransforma- 
toren. Dr. Goldstein is with Brown 
Boveri Ltd., Baden, Switzerland. 

It is well known that the quatity of 
the oil-paper insulation in a trans- 
former is dependent on the moisture 
content in the insulation. The higher 
the moisture content, the higher are 
the values of tan 8 (see figure 1). 
This means that the danger of thermal 
breakdown becomes greater. The 
breakdown strength of the oil is also 
a function of the moisture dispersed 
in the oil. The 50 c/s breakdown 
voltage of oils containing 60 gm H.O 


EVEN AT HIGH HUMIDITIES, 
MYLAR’ GIVES CAPACITORS 
LONG-LASTING STABILITY! 


Mylar* polyester films resist the three 
main causes of capacitor failure—humid- 
ity, high temperatures and voltage stress. 
‘‘Mylar’’ has 35 times the moisture resist- 
ance of rag paper and can’t dry out 
because it contains no plasticizer. 
Because ‘‘Mylar’’ is so stable, capaci- 
tors retain high electrical characteristics 
...last longer...offer the highest reliabil- 
ity. And you get these benefits in capaci- 
tors insulated with ‘‘Mylar’’ at a cost 
comparable to the lowest-priced capaci- 
tor types. Motors benefit from ‘‘Mylar’’, 
too. Run service-free 50 to 100% longer. 
In a wide variety of electrical applica- 
tions, ‘‘Mylar’’ can improve performance, 
lower costs. Here are some more reasons: 
dielectric strength of 4,000 v/mil7 e 
thermal stability from —60°C. to over 
150°C. e resistance to chemicals, aging, 
abrasion and tearing. Best of all, you can 
use less, often pay less...because you get 
all these advantages in thinner gauges. 
Evaluate ‘‘Mylar’’ for your product. 
Write for free booklet (SC) detailing prop- 
‘ erties and applications. Du Pont Co., Film 
Department, Wilmington 98, Delaware. 


DU PONT 


MYLAR 


POLYESTER FILM 


REG. Us. par OFF 


BETTER THINGS FOR BETTER LIVING *"' Mylar’ is Du Pont’s registered 
..- THROUGH CHEMISTRY trademark for its polyester film, Only 
Du Pont makes ‘Mylar.’ 
TASTM D-149, 
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t 
Figure 2, tan § value of paper insula- 
tion by different dryings. Left: as a 
function of the drying time at 110°C. 
Right: as a function of the tempera- 
ture + during the cooling process. 
Curve I represents heated air drying 
under normal air pressure; curve 2, 
vacuum drying at 8 Torr; and curve 
3, high vacuum drying at 0.2 Torr. 
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Figure 3, vacuum drying of a model 


winding at different pressures. For 
the model tested see the right corner: 
h = hours. 


Figure 4, absorption of air into a 
degassed oul at room temperature. Oil 
volume = 380 cm*; free oil surface 
= 6.1 cm?. Vy, is the air absorbed at 


the oil surface as a % of the volume: 
d = days. 
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per ton is 40 kv/cm. For oil with 
10-40 gm per ton it is 180-220 kv/cm, 
and with 1 gm per ton it is 330 
kv/cm. 

The water content of paper insula- 
tion is increased with increasing par- 
tial pressure and decreasing tempera- 
ture. The author stipulates that on the 
basis of known physical facts it is 
essential to dry transformer insulation 
by applying heat and vacuum before 
impregnation with oil. 

The temperature should not be be- 
low 60°C because it is known that at 
lower temperatures under high vacu- 
um the water on the inside of a rela- 
tively thick insulation will freeze on 
account of the latent heat of vaporiza- 
tion and the poor heat conductivity 
of the insulation. 

In figure 2, a comparison between 
different dryings is given showing 
that the tan 6 result is a good indica- 
tion of the efficiency of the drying 
process. An expensive vacuum drying 
installation capable of handling the 
largest transformers is a very good 
investment. From figure 3 it can be 
seen that it is not efficient to use very 
high vacuum. 

A good oil impregnation of the 
dried paper insulation is very impor- 
tant, since all air pockets in the elec- 
trical field must be eliminated in 
order to avoid partial breakdowns, 
destruction of the insulation, and 
X-wax formation. The oil must be 
dried out and degassed and the con- 
struction of the transformer must per- 
mit air bubbles to escape during the 
high impregnation. The 
problem of the solubility of air in oil 
is not yet absolutely clear and it is 
evidently dependent on different fac- 
tors. In figure 4, the author gives the 
results of an interesting test. 


vacuum 


The ageing of ojl and of paper in- 
sulation have different consequences. 
Oxygen and humidity cause a de- 
polymerization of the cellulose mole- 
cules, causing the paper to lose its 
mechanical but not its 
strength. 


electrical 


As oil ages, its tan § increases so 
that the risk of thermal breakdown 
becomes real. It is possible to avoid 
this risk by replacing the oil, which 
also causes a decrease in the tan 8 
value of the paper insulation. 


To avoid thermal breakdown, ade- 
quate oil ducts should be provided in 
the main paper insulation. Experience 
has shown that a tan 8 value of 200 
percent gives no difficulty. Such 
values are, of course, not acceptable 
in a transformer because of the bush- 
ing. 

The best method to avoid ageing is 
to totally enclose the transformer. The 
author recommends systems 
where the sealing is done in the oil 
expansion tank. For this sealing, rub- 
ber membranes or nitrogen are pro- 


only 


posed. 


Miniaturized Delay Line 


In a delay line (Spira-Coil, pro- 
duced by Com-Tronics Co., Los An- 
geles) which has a temperature co- 
efficient of 50 ppm degree C or bette: 
regardless of the impedance, a non- 
porous “Fiberfilm” (made from glass 
microfibers and_polytetrafluoroethy]- 
ene), one mil thick, is used as a 
capacitor to provide miniaturization 
and high band pass under a rigorous 
thermal environment and yet provide: 
thermal stability. 

The inductors of the Spira-Coil are 
placed in close proximity in order to 
achieve miniaturization of the delay 


line. The film insulation (made by 
American Machine & Foundry Co.) 
compensates for the high mutuals 
which develop. The low insertion loss 
of the package results from lumped 
constant design and high “Q” capaci- 
tors. The dielectric constant of the 
film (1,000 volts) and dissipation 
factor are said to help produce a high 
band pass—a good feature in a delay 
line. The working voltage of 1,000 
volts is well above the usual 600-volt 
working range. The result is a minia- 
turized delay line which is stable in 
operating temperatures from minus 


53°C to $25°C, 


That odor you smell 
IS Money escaping! 


The odorous fumes coming from your plant are probably costing 
you much more than the good will of your employees and 
neighbors. For these odors often represent a wasted asset... 

a missed opportunity to lower your costs . . . through conversion 
of fumes to BTU’s for return to your ovens, use in other 

plant processes, or heating plant make-up air. 


Thousands of installations . . . on ovens and dryers for wire 
enameling, paint baking, metal decorating, paper printing and 
impregnating, organic coating and curing, and many other purposes 
... have proven the economy and feasibility of using objectionable 
oven exhaust vapors as money-saving fuels through Catalytic 
Combustion. In this proven process, all-metal catalysts and catalytic 
systems oxidize these gases by low temperature, flameless combustion 
. .. to give you usable energy and an odorless and colorless 
discharge. Incidental benefits often include reduced fire hazards, 
simplified cleaning maintenance, healthier working conditions 
... and better community relations. 


For more details on the economies possible write Dept. A 
for this brochure. Or, give us a few facts on your oven 
exhaust problem so we can make specific suggestions . . . (0 
you, or your equipment builder. 


CATALYTIC COMBUSTION corPoRATION 


4725 Fourteenth Street + Detroit 8, Michigan 
A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
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DC “Hypot’ Testing of Cables, 
Transformers and Rotating Machin- 
ery, by Harold N. Miller. Covers tests, 
test techniques, operating procedures, 
etc., and contains a high potential d-c 
testing bibliography. 30 pages, $2. 
Associated Research Inc., 3758 W. 
Belmont Ave., Chicago 18, Ill. 

IPCEA-NEMA Standards Publica- 
tion for Thermoplastic-Insulated Wire 
and Cable for the Transmission and 
Distribution of Electrical Energy. 84 
pages, $3.50. Order from either In- 
sulated Power Cable Engineers Asso- 
ciation, 283 Valley Road, Montclair, 
N. J., or the National Electrical Man- 
ufacturers Association, 155 E. 44th 
St., New York 17. 

Value Engineering, Volume 2, ed- 
ited by Richard S. Mandelkorn, Rear 
Admiral, USN (Ret.). Explains how 
the principles of modern value engi- 
neering are used to reduce the cost of 
manufactured products while main- 
taining, and even improving, the qual- 
ity. Based on Second Electronic In- 
dustries Association Conference on 
Value Engineering. Hard cover, 167 
pages, illustrated, $7.50. Engineering 
Publishers, 1b O. Box 2, Elizabeth, 
IN 

Handbook of Miniature Parts for 
Electronic Equipment. 150 pages, 75 
cents. Order Catalog No. D 211.6/2: 
E12/3 from Supt. of Documents, 
Govt. Printing Office, Washington 25, 
DiC. 

Handbook of Chemistry and Phys- 
ics, by Hodgman, Weast, and Selby. 
New 43rd edition of this excellent 
standard work contains 
nearly 80 pages of new material, plus 
revised and expanded data. 3467 
pages, $12. The Chemical Rubber Co., 
2310 Superior Ave., Cleveland 14, 
Ohio. 

Engineering Index. Bound volume 
contains all information issued dur- 
ing 1960 by weekly index of technical 
publications. Engineering Index Inc., 
29 W. 39th St., New York 18. 1759 
pages, over 34,000 annotations, $75. 

Periodical Monitor. A new maga- 
zine, it is said to provide engineers 


reference 
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New Publications 


with immediate reference to hundreds 
of articles on electronics and instru- 
mentation each month. Abstracts are 
cross-referenced. There is no adver- 
tising. The Perodical Monitor and 
Abstract Service, 15 N. Euclid Ave., 
Pasadena, Calif. 

Trig, Log, Antilog, Log of Trig 
Functions 6 Place Tables. Besides the 
tables listed in the title, there are eight 
pages of formulas, eight pages of in- 
terpolation, and other valuable in- 


ee 
sao ae 


gneiss 


formation in this handy Vest-Pocket 
Library” book,. 254% x 55¢”, 192 
pages, $1. Ottenheimer Publishers 
Inc., 4805 Nelson Ave., Baltimore 15, 
Md. 

Proposed Amendments to the 1959 
National Electrical Code (NFPA No. 
70 PR-1961). 390 pages, $2.50. Na- 
tional Fire Protection Association, 60 
Batterymarch St., Boston 10, Mass. 


American Standards 


The following new or revised stand- 
ards publications may be obtained 
from the American Standards Asso- 
ciation, 10 E. 40th St., New York 16. 

C7.22-1960, AS Specifications for 
Concentric-Lay-Stranded Aluminum 
Conductors, Steel-Reinforced 
(ACSR), (ASTM B232-60T); 30 
cents. 

C7.28-1960, AS Specifications for 
Standard Weight Zinc-Coated (Gal- 
vanized) Steel Core Wire for Alumi- 
num Conductors, Steel Reinforced 


(ACSR), (ASTM B245-60) . 30 cents. 


C7.34-1960, AS Specifications for 
Zinc-Coated (Galvanized) Steel Core 
Wire (With Coatings Heavier than 
Standard Weight) for Aluminum Con- 
ductors, Steel Reinforced (ACSR), 
(ASTM B261-60). 30 cents. 

C7.39-1960, AS Specifications for 
Copper Conductors for Use in Hookup 
Wire for Electronic Equipment 
(ASTM B286-60T) . 

C7.41-1960, AS Method of Test for 
Stiffness of Bare Soft Square and Ree- 
tangular Copper Wire for Magnet 
Wire Fabrication (ASTM B279-60). 
30 cents. 

C7.42-1960, AS Specification for 
Half-Hard Aluminum Wire for Elee- 
trical Purposes (ASTM B323-60). 30 
cents. 

C7.38-1960, AS Specifications for 
Silver-Coated Soft or Annealed Cop- 
per Wire (ASTM B298-60). 30 cents. 

C7.40-1960, AS Specifications for 
Aluminum Wire for Communications 
Cable (ASTM B314-60). 30 cents. 

C7.20-1960, AS Specifications for 
Hard-Drawn Aluminum Wire ~ for 
Electrical Purposes (ASTM B230-60). 
30 cents. 

C7.21-1960, AS Specifications for 
Concentric-Lay-Stranded Aluminum 
Conductors, Hard, Three - Quarter 
Hard, and Half-Hard (ASTM B231- 
60). 30 cents. 

C7.23-1960, AS Specifications for 
Rolled Aluminum Rods (EC Grade) 
for Electrical Purposes (ASTM B233- 
60). 30 cents. 

C7.24-1960, AS Method of Test for 
Resistivity of Electrical Conductor 
Materials (ASTM B193-60) . 30 cents. 

C7.43-1960, AS Specifications for 
Rectangular and Square Bare Alumi- 
num Wire for Electrical Conductors 
(ASTM B234-60). 30 cents. 

C7.8-1960, AS Specifications for 
Concentric-Lay-Stranded Copper Con: 
ductors, Hard, Medium-Hard, or Soft 
(ASTM B8-60). 30 cents. 

C59.21-1961, AS Method for 
Sampling Electrical Insulating Oil: 
(ASTM D923-59). 30 cents. 

C33.10-1961, American Standard: 
for Fuseholders. 75 cents. 


Protect space-traveling cables against heat, 
moisture and abrasion with 


J-M Teflon-Coated Fiber Glass Yarn 


flon-coated J-M Fiber Glass Yarn 
s especially developed to protect 
> various types of electrical wires, 
oles, sleeving and lacing cord used 
aircraft, rockets and missiles. 
In critical service conditions, its 
»tective performance is outstand- 
y. Here are its most important ad- 
ntages: 
Maximum abrasion resistance 
Greater flex life .. . because each 
strand is coated and separate 
from adjacent strands 
Unusually high moisture resist- 
ance 
Performs at temperatures rang- 
ing from 500 F. to minus 100 F. 
High resistance to dielectric 
breakdown 


e Highly resistant to effects of 
weathering 
@ Chemically, virtually inert 
e Low surface coefficient of friction 
After braiding onto wire or cable, 
the covering is sintered by the manu- 
facturer at about 650 F., causing a 
slight flow of the Teflon—just enough 
to bond it with adjacent strands for 
an unbroken Teflon coating. 
J-M Fiber Glass Yarn is coated 
with 12% or 15% Teflon, or to meet 


your specifications. It is available in 
these sizes: 450-1/2... 225-1/2... 
150-1/2...150-1/3 ... and 150-2 /2. 
The yarn is supplied in plied con- 
structions on multiple-end wound 
braider and serving packages for use 
with standard braiding equipment. 

For more details, call your Johns- 
Manville Representative. Or write 
J. B. Jobe, Vice President, Johns- 
Manville, Box 14, New York16, N.Y. 
In Canada: Port Credit, Ont. 


*Registered trademark of the Du Pont Company for tetrafluoroethylene resin. 


JOHNS-MANVILLE 


J OHNS-MANVILLE JM 
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Astrex Inc., New York City, has 
acquired U-Test-M Manufacturing 
Corp. and Midland Distributing 
Corp., both of Milwaukee, Wis., and 
their affiliates. They make radio and 
television self-service tube testing 
equipment, and distribute radio and 
television tubes sold through self- 
service testers, respectively. 

Pyramid Instrument Corp., Lyn- 
brook, L.I., N.Y., producer of port- 
able electrical test equipment, has 
changed its name to Amprobe Instru- 
ment Corp. 

The Silicone Products Dept., Gen- 
eral Electric Co., has opened a new 
sales office in Dayton, Ohio, and 
named Smith of Philadelphia Inc. to 
distribute its electrical 
products in parts of Pennsylvania. 
New Jersey, and Delaware. 

Northwest Plastics Inc., St. Paul, 
has purchased Hermitage Plastics, 
Nashville, 
miniature electrolytic condenser en- 
closures, for more than $100,000. 
Hermitage, which also manufactures 
seamless tubing and formulates epoxy 
compounds, will continue as a wholly 
owned subsidiary. 

Tempo Instrument Inc. has moved 
to a new plant at the Technical In- 


insulation 


Tenn., manufacturer of 


dustrial Park in Plainview, L.I., N.Y. 
The Solvents and Chemicals Com- 
panies have been named to distribute 
synthetic resins made by the Pine and 
Paper Chemicals Dept., Hercules 
Powder Co., Wilmington, Del., in Cin- 
cinnati, Louisville, Indianapolis, De- 
troit, Dallas, and Houston. Moreland 
Chemical Co. will distribute the same 
products in Spartanburg, S.C. 

Taylor Fibre Co. has expanded 
both its main plant at Betzwood, near 
Norristown, Pa., and its West Coast 
plant at LaVerne, Calif. 

The Huse-Liberty Mica Co., Pea- 
body, Mass., now represents the Ros- 
tone Corp., Lafayette, Ind., in New 
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England. 
The Glastic Corp., Cleveland, has 


installed a new 320-ton molding press 


to make fiber glass mat reinforced 
polyester parts. 

Insulation Manufacturers Corp. has 
been appointed to distribute “Teflon” 
insulating products made by Ray- 
bestos-Manhattan Inc., Manheim, Pa. 

The Carborundum Co. plans a $1144 
million modernization and expansion 
of production capacity for its Globar 
Electronics Plant in Niagara Falls, 
Nix 

Geoscience Instruments Corp. has 
moved to larger facilities in New York 
City. 

Multi-Amp Electronic Corp. has 
moved to a new 15,400 sq ft plant in 
Cranford, N.J. 

Comco Plastics Inc., Richmond 
Hill, N.Y., has added a “Teflon” ex- 
trusion operation to its fabricating 
and molding facilities. 

Norton Co., Worcester, Mass., is 
studying ways and means of creating 
a public market for its stock. A new 
employee stock purchase plan is also 
under active consideration. 

Consolidated Ceramics and Metal- 
izing Corp. was recently formed in 
Flemington, N.J. to produce ceramic 
and metalized ceramic parts. Officers 
are Jay E. Comeforo, president; Ken- 
neth P. Doerselm, vice president; and 
F. Richard Cass, treasurer. 

Crocker, Burbank & Co., Fitch- 
burg, Mass., has been awarded a con- 
tract by the US Army Signal Corps to 
develop quality control measures for 
the manufacture of capacitor tissue. 

Multi-Amp Electronic Corp. has 
moved to a new 15,400 sq ft building 
on a two-acre tract in Cranford, N.J. 

A new standards laboratory for the 
measurement and calibration of d-c 
voltage and current, as well as re- 


sistance, has been established in Glen 
Cove, L.I., N.Y., by North Hills Elec- 
tronics Inc. 

The Zippertubing Co., Los Angeles, 
has appointed Radio Supply Co. Ine. 
to distribute its cable jacketing and 
shielding in Virginia. 

Cabot Corp., Boston, Mass., has 
agreed to purchase from Acheson In- 
dustries Inc., Port Huron, Mich., the 
Acheson Dispersed Pigments Co., 
Philadelphia, and its subsidiaries and 
affiliates in Orange, Texas; Xenia, 
Ohio; and Dukinfield, Chesire, Eng- 
land. 

Wabash Magnetics Inc., Wabash 
and Huntington, Ind., plans to estab- 
lish an Advanced Engineering De- 
velopment Laboratory in the new 
Purdue Industrial Research Park, 
Lafayette, Ind. 

Data Sensors Inc., Gardena, Calif., 
has been formed to manufacture elec- 


ee 


trical, electronic, and electro-mechan- 
ical instruments. 

Miniature Instruments Inc., Min- 
neapolis, has acquired Peptone 
Electronics Inc., manufacturer of uni- 
versal car radios. 

Erinac Equipment Corp., New 
York City, has been appointed exclu- 
sive US and Canadian importer and 


distributor for the insulating, lacing, 


and winding machines made _ by 
Firma Hanns Fickert, Frankfurt, 
Germany. 


Fluorocarbon manufacturing facili- 
ties have been more than doubled by 
W.L. Gore & Associates Inc., New- 
ark, Del. | 
~ National Beryllia Corp., Haskell, 
N.J., has installed equipment for sup- 
plying beryllia and alumina shapes 
metallized and plated on one or more 
surfaces, printed circuits on beryllia 
or alumina, and brazed ceramic-to- 
metal assemblies. 

The A.P.M. Corp. has moved to a 


new plant in Englewood, N.J. 
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116 reasons why we can help you put 
your finger on the right plastic faster 


LG |grades of Vulcanized Fibre... 


This will give you an idea of how 
surely National can help you pin- 
point exactly the plastic you want. 
National has the broadest line in 
the industry, including standard 
forms, precision - fabricated parts, 
and a huge stock of many grades 
ready for immediate shipment. For 


%* DELRIN IS A DU PONT TRADEMARK FOR THEIR ACETAL RESIN 


fast help, samples, or more informa- 
tion, contact your nearby NVF sales 
office. You’ll find the ’phone number 
in Sweet’s Product Design File 
2b/Na. Or write NVF, Dept. T 
Wilmington, Del. It’s a direct line 
to the one best material per dollar 
of design performance. 


aL: _— grades for printed circuits... 


NVE e 


NATIONAL VULCANIZED FIBRE COMPANY 
wit MIiInGgwtTton 99, DELAWARE 


In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 


U T PENTON IS A HERCULES TRADEMARK FOR THEIR CHLORINATED POLYETHER RESIN 


James E. Eastlake, consultant with 
The Macallen Co. Inc., Newmarket, 
N.H., passed away in his office, Au- 
gust 29, 1961. 

At Union Carbide Corp.: Richard 
S. Abrams, general manager, Sili- 
cones Div., to manager of develop- 
ment, UC Olefins Co.; James C. 
Malone, assistant general manager to 
general manager, Silicones Div.; 
Robert A. Charpie, assistant director 
of Oak Ridge National Laboratory to 
manager of advanced developments, 
UCC. At UC Plastics Co.: William C. 
Nissen, technical sales representative 
to project manager of polypropylene; 
Frank G. Bertics, sales representative 
to assistant midwestern sales man- 
ager; James N. Barton, new western 
sales representative. 

Allied Chemical Corp.: Robert A. 
Miller, NYC sales manager to sales 
manager for specialty plastic films; 
Don A. Proudfoot, Simpson Timber 
Co., to general marketing manager, 
Barrett Div.; Charles B. Miller, direc- 
tor of laboratory research to assistant 
technical director; Curtis B. Hay- 
worth, director of development re- 
search to assistant technical director. 


C. Miller C. Hayworth 


Joseph A. Conlon, marketing man- 
ager, Rubber Products Div., Dayco 
Corp., Melrose Park, IIl., to sales vice 
president. 
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Edward Bachorik, sales vice presi- 
dent to executive vice president, Al- 
lied Control Co. Inc., New York City. 

Albert L. Soule III, Chicago dis- 
tributor sales manager to Chicago 
district manager, Phelps Dodge Cop- 
per Products Corp. 

New titles at Shawinigan Resins 
Corp., Springfield, Mass.: James A. 
Snelgrove, research section leader, 
surface coatings; Peter M. Draghetti, 
eroup leader, adhesives; Donald M. 
Gardner, group leader, physical 
chemistry and polymerization meth- 
ods; Joseph G. Martins, group leader, 
polyvinyl butyral and polyvinyl for- 
mal; David S. Cox, assistant man- 
ager, product development depart- 
ment; Stedman C. Herman, technical 
service manager, adhesives; Robert 
W. Ross, technical service manager, 
electrical insulation; Herbert Terry, 
technical service manager, surface 
coatings; Irving Ash, district sales 
manager, New Jersey; Bruce E. 
Porter, district sales manager, Cleve- 
land, Ohio. 

A. J. Benkoczy to director of engi- 
neering, United States Fiberglass Co., 
Miami, Fla. 

John E. Faloon to West Coast sales 
manager, Haveg Industries 
Taunton, Mass. 

William R. Browne to fiber glass 
products sales, Johns-Manville Sales 


Corp., New York City. 


Brand-Rex Div., American Enka 
Corp., Concord, Mass.: R. J. Rodday, 
director of manufacturing to director 
of marketing; T. M. Hinds, special 
assistant to general manager to direc- 
tor of manufacturing; Frank G. Stef- 
kovich, western sales manager to as- 
sistant plant manager (Gardena, 
Calif.) ; R. C. Babbit to quality con- 


trol manager, Gardena plant. 


Edwin W. Wilbert has been named 
general manager of Miniature Prod- 
ucts Div., Wabash Magnetics Inc., 


Wabash, Ind. 


John J. Mancino has been ap- 
pointed vice president and general 
manager of American Super-Tem- 
perature Wires Inc., Winooski, Vt., 
division of Haveg Industries Inc. 


Inc., 


7 


New technical services manager of 
Redel Inc., Anaheim, Calif., is Robert 
C. Wayne. 

At the Military Electronics Div., 
Daystrom Inc., Archbald, Pa., Bert 
Fleming has been appointed senior 
manufacturing engineer, electro-me- 
chanical devices, and Donald S. Tay- 
lor has joined the division as a de- 
velopment engineer. 


D. Taylor 


B. Fleming 


The Silicone Products Dept., Gen- 
eral Electric Co., has promoted W. L. 
Batty, Jr. to manager of its western 
district. His office is in Downey, 
Calif. Also, James H. Morrison has 
been named a sales representative 
there. At G-E’s Insulating Materials 
Dept. in Schenectady, N.Y., Richard 
S. Armstrong has been promoted from 
technical service engineer to the sales 
unit, and Edward M. Donegan has 


been appointed manager of materials, 


J. Castles 


J. Morrison 


W. Batty 


W. Harney 


manufacturing. At Pittsfield, Mass., 
John T. Castles has been appointed 


general manager of the Chemical Ma- 
terials Dept. 


THERE ARE JOB-ENGINEERED DIFFERENCES IN EVERY CLASS OF 


JBOSS 


FILM COATED 


magnet wire 


There’s a “‘right-wire” for you in this full 
Essex line. Each one has job engineered dif- 
ferences specifically developed for your appli- 
cations. Selecting the proper Essex magnet 
wire wall assure you of greater efficiency... 
with minimum trouble and down time. Some 
of the differences and applications are typified 
in the examples given below. 


Plain or 
ETL Formvar Acrylex Formetex Bondex Nylon Nyform Soderex Gripex Soderon Soderbond Epoxy ne les Silicone Allex 


Enamel Soderbond N Thermalex F 


FORMVAR 


Service record unequaled in wire indus- 
try assures years of trouble free service. 
Size range—round wire 4 through 52 single, 
heavy, triple, quadruple. Squares and rec- 


ti 


Sae ess: 


HES SODERON® 
20,000 hours | 


IN| a at 105°C Combines the features of Soderex 

: a iS with exceptional windability. Size 
range—4 through 44 single, heavy, 
triple, quadruple. 


i an 


AVERAGE LIFE, HOURS 
_ AVERAGE LIFE, HOURS 
a 
i 
t 


tangles up to 100,000 square mils. SSSSSSse: see222:: 
Beats : Applications: Light duty stator and arm- det SGN 

Applications: Class A motor windings, ature windings, transformers, relays, =F | 20.0 ours U 

round wire coils of all types, hermetic ap- coils. Particularly recommended for27 tO EE 


plications when hermetic grade specified, 
shaped wire coils, oil filled transformers. 


and heavier wire where solderability is 


a requirement. SSS Se 
TEMPERATURE °C (1/°K) 


AMEE S7 THERMAL LIFE 


TEMPERATURE °C (1/°K) 
AIEE 57 THERMAL LIFE 


NYFORM x 


SS=5 


POLY-THERMALEX/PTX 


The complete dependability of Formvar 
with a plus factor in windability. Size 
range—round 4 through 44 single, heavy, 
iripie, quadruple. 


Applications: High speed motor windings, 
hand tool motor armatures, Class A coils 
and transformers of all types. Particular 
adaptability where overload resistance is 
required. 


AVERAGE LIFE, HOURS 


ris 


TEMPERATURE °C (1/°K) 


A Class F magnet wire at Class A 
prices offering machine windability. 
Size range—4 through 40 single, heavy, 
triple, quadruple. Squares and rec- 
tangles ufp to 100,000 square mils. 


Applications: General purposes—mo- 
tors Class A through F, dry type trans- 
formers, relay coils. An excellent re- 
placement for glass fabric wire. 
Licensed Under Patents Pending 


S=se=e 
BaSesS 


AVERAGE LIFE, HOURS 


CM 


20,000 hours 
at 155°C 


AIEE 57 THERMAL LIFE 


AIEE 57 THERMAL LIFE 


SS ects tf epee 


20,000 hours H 
L 
t 


-SODEREX ® 


Solderable without film removal. Size 
range—10 through 52 single, heavy, triple, 
quadruple. 


PLAIN ENAMEL 7 


Premium wire at a reduced cost for 
coil work. Size range—10 through 52 
single and heavy. 


Applications: Relays, paper section 
coils, power transformers, low voltage 
automotive coils. Will not exhibit re- 
sistance to physical abuse associated 
with synthetic films. 


Applications: Electronic coils, light duty EENEEEEEEE 
motor and armature windings, transformer SEE 

coils, relays. The correct choice for a pro- JUNI 
duct requiring solderability without strip- : EEE | 
ping in the finer wire sizes. Particularly rec- ater THOSHARBSRenuEE 


AVERAGE LIFE, HOURS 
AVERAGE LIFE, HOURS 


Tn 


ommended for solderable insulation on mE LIT Iii 
sizes 28 and finer. 


TEMPERATURE °C (1/°K) TEMPERATURE °C (1/°K) 


AIEE 57 THERMAL LIFE 


*E. I. duPont De Nemours & Co.— Type ML Resin. 


AIEE S7 THERMAL LIFE 


For your magnet wire planning contact Essex for instant assistance 


SX MAGNET WIRE 
® DIVISION 


ESSEX WIRE CORPORATION 
Fort Wayne, Indiana 
National Network of Warehouses and Sales Offices 
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for 10 or 10,000 


® terminal boards ® stand- 
ard and special terminals 
® fabricated plastic parts 
® engraved or silk screen 
panels @© punched parts 
® special plastic assembli 


One of the industry's leading sup- 
pliers, Emmco Plastics Corporation can 
produce high-quality fabricated plastic 
parts tailored to your specific electrical 
or electronic application. A complete 
staff of skilled personnel, modern man- 
ufacturing facilities and rigid quality 
control procedures enable Emmco to 
provide fabricated components... in 
quantity, to close tolerances, at low cost, 


FOR MORE INFORMATION on Emmco’s 
capabilities and products, write for 
free descriptive bulletin, Handy Ma- 
terials Guide, and Design Specification 
Sheet. Emmco’s Sales Department can 
also furnish price information or tech- 
nical assistance on a specific applica- 
tion. Send us your prints for prompt 
quotations. 301-2 


PLASTICS CORPORATION 
68 VINE STREET, EVERETT, MASSACHUSETTS 
DUnkirk 9-1660 TWX: Ever-Mass-152 
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Association News 


Chambers Elected President of 
Illuminating Engineering Society 


James R. Chambers, Appleton Elec- 
tric Co., has been elected 1961-62 
president of the 10,000-member Illu- 
minating Engineering Society. Other 
new officers elected are J. Dixon 
Mitchell, Westinghouse Electric Corp., 
vice-president; Charles L. Amick, 
Day-Brite Lighting Inc., general sec- 
retary; and Arthur C. Barr, General 
Electric Co., treasurer. 


SPE Technical Conference in 
Pittsburgh, Jan. 30-Feb. 2 


“Plastics Revolutionize Design” is 
the theme for the 18th Annual Tech- 
nical Conference of the Society of 
Plastics Engineers, to be held at the 
Penn-Sheraton Hotel in Pittsburgh, 
January 30 through February 2, 1962. 

Highpoint of the conference will be 
a technical paper to be presented by 
Professor Guilio Natta of Montecatini 
in Milan, Italy. His subject will be 
“Progress in Stereo-Regulated Poly- 
mers.” Approximately 100 additional 
papers will be read. 

Technical areas to be covered in the 
more than 26 sessions include new 
plastics formulations such as polyole- 
fins, and __ polystyrenes 
(processing, properties, and applica- 
tions) ; 


urethanes, 


reinforced plastics (uses and 
new developments in testing); and 
plastics-metals Other 
topics for discussion under plastics 


combinations. 


process technology are injection mold- 
ing and extrusion, fast-moving blow 
and 
auxiliary plastics processing equip- 


molding and _ thermo-forming, 


ment. In addition, special sessions are 
scheduled for applications of plastics 
in building and in space vehicles and 
missiles, 

The annual business meeting of the 
society will take place at a luncheon 
on January 31, and an education 
luncheon scheduled for January 30 
will feature a prominent engineering 
educator as guest speaker. On Febru- 
ary 1, the customary “speechless” 
banquet will be held, with a special 
ladies’ program arranged for wives of 
conference registrants. 


General chairman of the conference 
is John E. Parks, Hydraulic Press 
Manufacturing Co. Other officials are 
Chester F. Stuver, Automotive Equip- 
ment Co., vice chairman, arrange- 
ments; Charles A. Dow 
Chemical Co., vice chairman, pro- 
gram; Robert R. Hornickel, Mine 
Safety Appliance Co., secretary; R. 
Bruce Johnson, Jr., Dow Chemical 
Co., treasurer; and Paul E. Cornyn, 
Koppers Co. Inc., publicity chairman. 


Infante, 


Reliability and Quality Control 
Meeting in Washington, Jan. 9-11 


The annual National Symposium on 
Reliability and Quality Control will 
be held Jan. 9-11 in the Statler Hilton 
Hotel, Washington, D. C. 

The symposium is backed by the 
Institute of Radio Engineers’ Profes- 
sional Group on Reliability and Qual- 
ity Control, the Electronics Indus- 
tries Association, American Institute 
of Electrical Engineers, and the 
American Society for Quality Control. 

M. P. Smith has been selected as 
chairman for the symposium. He is 
manager of reliability at the Aero- 
nautical Div., Military Products 
Group, Minneapolis-Honeywell Regu- 
lator Co. 


Form North Piedmont 
Sub-Section of AIEE 


A North Piedmont sub-section of 
the American Institute of Electrical 
Engineers has been formed. Part of 
the North Carolina Section, it includes 
the counties of Alamance, Guilford, 
Randolph, and Rockingham. Sub-sec- 
tion officers are R. O. St. Clair, chair- 
man, and T. B. Sanders, secretary- 
treasurer. 


National Electrical Week 
Scheduled for Feb. 11-17 


“Electricity Powers Progress” will 
be the theme of the 1962 National 
Electrical Week, February 11-17. 

Harold A. Webster, president of the 
National Electrical Contractors As- 
sociation, is chairman of the National 
Electrical Week Committee. _ 

Webster and the three officers who 
served on the 1961 NEW Committee 


‘Extremely good solvent resistance 
od thermal stability 

. Very quick cure 

Good bonding strength 


makes it easy to select 


the right class F varnish from 
industry’s most complete line 


Now, Dolph makes it easy to select the Class F HI-THERM® 
insulating varnish that’s formulated right and priced right for 
all of your insulating requirements. No need to pay a premium 

price for performance you don’t need on one job... or settle for 
below-spec performance on another. Use this guide to select the right 
varnish at the right price from Dolph’s complete, job-proven, Class F 
line. For complete data on Class F varnishes, write for folder IN-1. 


JOHN C. DOLPH COMPANY + Monmouth Junction, New Jersey 


‘Licensees: England: The Walpamur Co. Ltd., Darwen, Lancashire + Italy: Societa Albesiano, Moncalieri (Torino) » Canada: Crown Gamond 
Paint Co. Ltd., Montreal + Chile: Sociedad Quimica Macional ‘‘Soquina’’, Santiago « Mexico: Pinturas Para Mexico S. A., Mexico 16, Q. F. 
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were all re-elected for 1962. They are: 
T. O. McQuiston, Metropolitan Edi- 
son Co., vice A. W. 
Hooper, National Association of Elec- 
trical Distributors, secretary; and L. 
W. O’Brien, General Electric Co., 
treasurer. 

The committee will again distribute 


chairman; 


planning guides and materials for 
nation-wide and local observances of 
NEW. Last February, NEW activities 
were carried on in more than 300 
communities in this country and in 


Canada. 


Insulation Symposium Papers Requested 
For Spring Electrochemical Meeting 


The Electric Insulation Division of 
the Electrochemical Society plans to 
hold symposia at the 121st meeting 
of the society at the Statler-Hilton 
Hotel in Los Angeles, May 6-10, 
1962. Plans are being made for ses- 
sions to be held on the following sub- 
jects: 1) Ceramics and Integrated 


Circuits, session chairman—B. R. 
Eichbaum, Aeronutronics, Newport 


Beach, Calif.; 2) Thin Film Dielec- 


trics and Electrolytic Capacitors, C. 
C. Houtz, Bell Telephone Labora- 
tories, and R. A. Ruscetta, General 
Electric Co., Irmo, S.C.; 3) Relia- 
bility, Hans M. Wagner, Lockheed 
Aircraft Corp., 3251 Hanover 5t., 
Palo Alto, Calif.; and 4) Paper, E. D. 
Eich, Anaconda Wire & Cable Co.. 
Hastings-on-Hudson, N. Y. 

As in the past, all that is required 
for presentation at an Electric Insula- 
tion session is that a 75-word abstract 
be in the hands of the session chair- 


man by December 15, 1961. 


ASTM Invites Papers for 1962 
Symposium on Cleaning and Materials 
Processing for Electronics and 

Space Apparatus 


A symposium on cleaning and ma- 
terials processing for electronics and 
space apparatus will be held during 
the Fourth Pacific Area National 
Meeting of the American Society for 
Testing Materials at the Statler- 
Hilton Hotel, Los Angeles, Sept. 30 to 
Oct. 5, 1962. The society invites all 
individuals interested in presenting a 
paper to submit the title and a 200- 


word abstract to Dr. D. E. Koontz, 
Bell Telephone Laboratories Inc., 
Murray Hill, N. J., no later than Jan- 
nary. 1, 1962: 


Ceramic Materials Symposium 


A symposium on “Ceramics and 
Cermets, Bodies and Coatings” will 
be included in the fall meeting of the 
Society of Aerospace Materials and 
Process Engineers at the Biltmore 
Hotel, Dayton, Ohio, on Nov. 14-15. 
Symposium chairman is G. A. Clark, 
North American Aviation, Columbus, 
Ohio. 

ASTM Changes Name 


The name of the American Society 


for Testing Materials has been 
changed to the American Society for 


Testing and Materials. 
EIA Elects Two Directors 


Two new directors elected by the 
Electronic Industries Association are: 
Wilfred L. Larson, Switchcraft Inc.. 
for the Parts Division, and Neil K. 
Dietrich, Hazeltine Corp., for the 
Military Products Division. 


SILVER PLATED COPPER production is a number of steps removed from the complex 
problems of electronic systems — but in many ways HUDSON serves in the same 
network of development engineering. As a leading supplier of SPC for high temper- 
ature wire and cable, HUDSON designs and produces wire to meet hundreds of special 
requirements .. . including broad size ranges in seven ‘standard’ plating thicknesses. 
lf you are in the wire insulating industry, HUDSON’s experience can help you meet 
production goals... hold minimum 0.D.’s to save expensive insulation materials... 


lower scrap and rejects... deliver on time. 


Biv vso~ Ww in =E ‘comPrany 


OSSINING DIVISION, OSSINING, NEW YORK 
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TELEPHONE: WILSON 1-8500 


Send for new Tech- 
nical Information 
Guide on single 
end SPC — Only 
reference that 
summarizes 
most widely 
used specs. 


NOW CURES FAST AT ROOM TEMPERATURE 7O00/ 
| (OR 2 HOURS WITH HEAT) 


SEK 


A clear, solve s liquid, Geneal Electric 
clear LTV-602*\ cures at 75-80°C) to form 
a resilient compaund with e ent elec- 
trical properties. Evertiick sections are 
perfectly transparent. Useful from —65 
to 175°C, this self-supporting material 
provides protection against thermal 
shock, vibration, moisture, ozone. dust 
and other hazards. 


*Low Temperature Vulcanizing 


eneral Electric clear LW silicone compound 
for potting and embedding 


Transparent, resilient, self-supporting and easy to repair 


LL 


—— 


LTV-602 


around complicated parts. Having a low vis- 
cosity in the uncured state, 800-1500 centi- 
poise, LTV is ideal for potting and embedding 
of electronic assemblies. Unlike “gel-like” 
| potting matenale—rET 2 PS—te—2 
idOven cure is overnight, or 


hours at 75 to 80°C. 


easily applied, flows freely in-and- 


which also include the RTV silicone rubbers. Ffr more 


LTV-602 is easy to work with and easy to repair. 
To repair parts embedded in LTV, merely 
cut out and remove section of material, repair 
or replace defective part, pour fresh LTV 
into opening and cure. Pot life, with catalyst 
added, is approxi g and may be 
(? enae 


TV may 


also be cured at room temperatur9. 


0 ottln 
informatio 


3, Waterford, Ne 


Print Ins. 19 on Reader Service Card 


¢ and encapsulating mater 


n va to General Plectnic AA BEFORE 


N 
NUseHEAT GENERAL @@) ELECTRIC 


Resiliency offers excellent shock resistance. 
LTV-602 easily meets thermal shock tests de- 
scribed in MIL-STD-202A test condition B 
which specifies five temperature cycles from 
—65 to 125°C. Tests indicate that LTV retains 
protective properties even after 1800 hours 
aging at 175°C. Other tests confirm LTV’s 
to moisture and water immersion. 


TIMES FASTE. 


SEND FOR DATA 
ON NEW FAST CUE 
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Various Materials Available 


SEND YOUR PRINTS 
FOR QUOTATION 


AND MANUFACTURING COMPANY 


PLASTICS 


CUSTOM-ENGINEERED 
een Sat eh Set adie a Sot 


789 ROTARY DRIVE 
GURNEE, ILLINOIS 
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New Materials and Components 


For further information on these 
products print the item number on the 
Reader Service Inquiry Card on the 
back cover. Fill out and mail the card 
—no postage is required. Insulation 
will immediately forward your in- 
quiry to the manufacturers concerned 
so that they can send you more infor- 
mation promptly. 


Snap-In, Nylon-Insulated Terminal 


Bifurcated lances for 
“snap-in” insertion into a nylon insu- 
lator, double rolled crimp portion, 
strain relief, and an inspection port 
are featured in new “Shur-Lok” con- 
nectors designed for high reliability 
in electronic gear (such as computers 
and data processing systems) when 
subjected to severe vibration and 


stress. This new connector is said to 


contacts, 


be extremely flexible in application 
(a design engineer can design as 


many contacts into as many configur- 
ations as his project may require). 


The entire unit is encased in a nylon 
insulator. Circuitry changes can be 
made by removing the female pin 
with a withdrawal tool, which de- 
presses the lances so the contact can 
be pulled out at the back of the insu- 
lator. The nylon insulator also pro- 
vides for self-alignment and “float” 
when a mating male blade is engaged. 
National Connector Corp., Science 
Center, wie 


Industry Minneapolis 


Minn. 
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Irradiated Insulation for 
Coaxial Cable 


A new series of cellular, irradiated 
polyolefin-insulating materials, des- 
ignated “Electrocel,’ have been de- 
signed to impart to coaxial cable a 


combination of superior heat resist- 
ance and toughness with low capac- 
itance and reduced attenuation. They 
are said to be especially suited to 
applications where space and weight 
savings—without loss of dielectric 
efficiency—are of major importance. 
The materials are available as insula- 
tion in coaxial cable with either 
“Electroset” S/E (irradiated poly- 
olefin jacketing) or standard PVC 
jacketing. Radiation Materials Inc., 
36-32 37th St., Long Island City 1, 
ING Ae 


Print No. Ins. 102 on Reader Service Card 


Epoxy/Glass Laminates for Use Under 
High Temperature, Vibration 


New grades EG 824 and EG 824-T 
unclad and copper-clad flame retard- 
ant high temperature laminates are 
said to comply with the requirements 


of Mil-P-18177B (Type GEB) and 


Mil-P-13949B (GB), a NEMA gerade 
G-11 material. These flame retardant 
laminates reportedly retain at least 
50% of their flexural strength after 
exposure to 300°F (149°C) for one 
hour when tested at 300°F. Average 
minimum bond strengths of approx- 
imately 12 lbs/in for 2 oz copper 
cladding and 10 Ibs/in for 1 oz 
copper cladding are reported. These 
laminates were designed primarily for 
printed circuit applications where 
ambient temperatures and vibration 
requirements exceed those of the reg- 
ular G-10 laminates. Literature avail- 
able. The Mica Corp., 4031 Elenda 
St., Culver City, Calif. 
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Miniature Grommets for 
Electronics and Missiles 


New series of miniaturized grom- 
mets for use in the electronic and 


missile fields are available in sizes as 
small as .059” ID and .072” thick. 


These grommets are available in reg- 


SYLVANIA MAKES ALL THREE—ALLOY, CLAD AND PLATED WIRE 


Where to start when you’re writing specs 


—Let Sylvania give you an unbiased recommendation on wire 


When you’re designing and specifying materials for 
special purpose applications, selection of the proper 
wire can be all-important. Clearly, there are wide 
variations in corrosion resistance, oxidation resistance, 
strength and conductivity. 


That’s why more and more engineers start with 
Sylvania when they specify wire. Of all major manu- 
facturers, only Sylvania makes all three types of bare 
wire — alloy, clad and plated. Sylvania makes them in 


a full range of sizes, too—.002” to .250”. Each and every 
one retains optimum characteristics up to reeommended 
operating temperatures. 


With such a complete line, you can be sure that a Sylvania 
recommendation is unbiased. It’s based on your needs— 
not restricted by a limited line. Full details—for future 
use or help on a present project—are yours at Sylvania 
Electric Products Inc., Parts Division, Warren, 
Pennsylvania. Call or write. 


subsidiary of GENERAL TELEPHONE & ELECTRONICS ex) 
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TURBOZIP 
military- 
type 
vinyl 
zipper 
tubing 


Now just “zip” it shut... 
this is the fastest, most eco- 
nomical method of jacketing 
your own cables. Two types 
available, both fabricated from 
Brand-Rex military vinyl com- 
pounds... Turbozip 40 for 
low temperature requirements 
(to —67°C), Turbozip - 105 for 
high temperature applications 
(continuous operation at 
105°C). 

For complete information 
and samples, or if you wish, 
technical assistance in select- 
ing the right insulation for 
your application, write or call 


DIVISION OF 


American ENKA Corporation 


SUDBURY ROAD, CONCORD, MASSACHUSETTS 


TELEPHONE: EMERSON 9-9630 
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ular rubber or synthetic compounds, 
or in high and low temperature sili- 
cones or other special elastomers. 
Minor Rubber Co. Inc., Ackerman 
St., Bloomfield, N. J. 
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Subminiature Metallized Ceramic 
Bases for Mounting Transistors 


Subminiature metallized ceramic 
bases for mounting transistors con- 
sist of a high alumina ceramic wafer 
or washer in the order of .010” thick 
which has been metallized using the 
moly-manganese process. The conduc- 
tive patterns are then nickel or gold 
plated to allow lead attachment as 


well as direct mounting of the silicon 
to the ceramic. Advantages claimed 
for the alumina ceramic base include: 
1) excellent vibration resistance and 
mechanical strength; 2) high tem- 
perature properties (as high as 
1700°F) ; 3) sub-miniaturization with 
no sacrifice of leakage path; 4) 
impervious to corrosive acids used in 
device processing and zero porosity ; 
5) close matching of the thermal 
expansion rate of silicon semiconduc- 
tor crystal and direct mounting. 
Advanced Vacuum Products Inc., 430 
Fairfield Ave., Stamford, Conn. 
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Zip-On PVC Covers 
Protect Cable Splices 


Protective splice covers of poly- 
vinyl chloride can be wrapped around 
spliced areas of cables and locked on 


by a plastic zipper closure. When the 


ends of the Zippertubing splice covers 
are clamped or taped to the cable, an 
effective moisture barrier is said to 
be created. Tracks of the zipper clo- 


sure may be permanently fused 


together with a sealer to provide a 
permanent water-tight protection for 
the spliced area. The Zippertubing 
Co., 13000 S. Broadway, Los Angeles 
61, Calif. 
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Slot Liner Design Increases 
Heat Dissipation 20°C 


A new. snap-in slot liner using 
“Mylar’-faced epoxy glass laminate 
and a length of square, stainless steel 
wire is stated to have produced a 
20°C increase in heat dissipation and 
a saving in excess of five cents per 
slot in railroad traction motors. The 
class F laminate is said to be formed 
to extremely tight radii without crack- 
ing or crazing and to have sufficient 
spring-back after forming to be self- 


retaining. The square wire is laid 


into the slot and crimped in place. 
It greatly increases air turbulence 
across the motor. In 1,000-hr high 
potential tests at more than 200°C 
and in 60 cycle vibration tests at very 
high amplitudes, the laminate report- 
edly maintained the required integrity 
without ruptures. The development 
may also permit further increases in 
power for traction motors. Swedlow 
Inc., 394 N. Meridian Road, Youngs- 


town 9, Ohio. 
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Low Viscosity Epoxy Resins 
For Filament Winding 


Two new epoxy resins are now 
available for filament winding  sys- 
tems requiring high tensile elongation 
and good handling characteristics. 
Designated “Bakelite” ERL-2256 and 
ERL-2258. both are stated to have 
excellent physical properties and han- 
dling characteristics that make them 
ideal not only for filament winding 
but also for laminating applications. 
ERL-2256 is especially recommended 
for both wet lay-up and bag molding. 
The new resins cure well with 
anhydrides and aromatic amines at 
room temperature but are not rec- 
ommended for use with methyl nadic 


High Heat ML 
Magnet Wire 
for continuous 
Operating 
temperatures 


HELPS ENGINEERS DESIGN SMALLER AND LIGHTER PRODUCTS! 


Here’s the ideal magnet wire for motors, hermetically sealed relays, 
dry-type transformers, generators, encapsulated windings, and similar 
products that must operate continuously at temperatures up to 250C. 
Belden ML Magnet Wire is coated with ML Polymer, a DuPont product. 

e ML is highly resistant to abrasion . . and it winds easily. 

e ML will take substantial overloads . . it has high heat-shock resistance 
to 425C. 

e ML can be combined with glass-wrap insulation to obtain additional 
insulation characteristics. 

e ML magnet wire minimizes “‘gassing’’ which often causes contact con- 
tamination in sealed relays when conventional magnet wire is used. 

e ML can replace any film coated magnet wire . . except where solder- 
ability is required. 

e ML is available from stock. For additional information contact Belden 
Manufacturing Company, P.O. Box 5070-A, Chicago 80, Illinois. 


Other Belden Magnet Wire: Beldenamel*, oleoresinous * Beldsol*, 
polyurethane-nylon * Beldbond*, polyurethane-bonding agent * Beldure*; 
polyurethane + Beldtherm*, polyester * Celenamel*, cellulose acetate 
Formvar, vinyl acetal * Nylclad*, vinyl acetal-nylon * Epoxy 


One Wire Source for Everything Electrical and Electronic 


lead wire « power supply cords « cord sets 


Belden e portable cordage « electronic wire « 


control cables » automotive replacement 
wire and cable 


WIREMAKER FOR INDUSTRY 
SINCE 1902 — CHICAGO 


*Belden T. M. Reg. U.S. Pat Off. 1271 
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CHEMPRO TEFLON™ 
“INSULATION” GRADE - 


STOCK 


ONLY HIGHEST QUALITY 
ELECTRICAL GRADE POLYMER USED 


You get better, longer lasting parts 
from Chempro Tefion “Insula- 
tion” Grade Stock. It is made from 
electrical grade TF-5 polymer. This 
pure, high quality material assures 
you a denser, more uniform Teflon 
for greater service life. 

Chempro “Insulation” Grade 
Teflon is being used as connectors, 
inserts, spacers, wrappings in con- 
nection with standard and special 
high voltage, high frequency and 
high temperature electronic, elec- 
trical and military equipment. 


Prices and deliveries quoted promptly. 
Write for Bulletin CP-554. 


TAPE 


Pressure-Sensitive Tape — 
Used as a Class H insulating 
tape. Available 0.0035‘‘, 
0.006‘ and 0.013'' thick, 
in standard widths from 1/2‘ 
to 2’' in 18-yard and 36- 
yard rolls. A special 12’' 
wide tape is now available 
by the linear yard. 

Standard and Cementable 
Tapes — .002’' to .005"' 
thick in widths from 1%4‘‘ to 
24''; .006’‘ to .096'' thick 
in widths from 1/2‘‘ to 24*'. 


TEFLON SHEETS 


Standard sizes are. 
24''x24" and 48''x48"" 


THIC! 
(inches)| (Ibs. /sq. ft.) 
VA 6.00 
9.00 


RODS 


EXTRUDED — 1%" to 2°’ 
diameter in increments of 
Ye'‘, in lengths up to 12’. 
MOLDED — 11%’ to 2° 
diameter lengths up to 12°‘, 
in increments of VYe'‘; 2°! 
O.D. and over in incre- 
ments of 1%4'' in lengths 
from 6‘ to ¥ 


MOLDED CYLINDERS 


2'' O.D. and up with mini- 
mum wall thickness of 1/2‘‘ 
in increments of %4‘‘. Max- 
imum length is 12‘. 


*duPont trademark 


CHEMICAL & POWER | 
PRODUCTS, 


Inc. 


\ 


11 Broadway, New York 4, N. Y. 
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anhydride. ERL-2256 has a viscosity 
range of 500-900 cps at room temper- 
ature, and ERL-2258 has a range of 
100-500 cps at 25°C. Both are difunc- 
tional and reportedly have a long pot 
life and, properly cured, exhibit excel- 
lent mechanical properties. Glass re- 
inforced structures prepared from 
ERL-2256 are said to have flexural. 
tensile, and edgewise compressive 
strengths well in excess of those re- 
quired by Mil-R-9300A, Type I. 
ERL-2258 hardened with a modified 
eutectic blend of aromatic amines 
(ZZL-0820) also is said to have good 
mechanical properties, e.g., a very 
high tensile elongation of 7%, and 
a heat distortion point of 160°C. 
Union Carbide Plastics Co., Div. of 
Union Carbide Corp., 270 Park Ave.. 


New York 17. 
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Improved Nylon-Insulated Rivets 


Standard “Insulet” rivets now have 
oval heads with larger diameters than 
the old style flat heads, thereby giving 
greater head bearing area and lower 
design profile. Bearing area under 
the head has been increased by 50% 
in the smaller sizes and up to 100% 
in the larger sizes. Advantages 
1) Reduced cold- 


flow of the nylon at elevated tempera- 
tures, 


claimed include: 


thereby minimizing fastener 
loosening. 2) Less nylon squeeze-out 
under the head during rivet setting 
operation. Hence, dielectric strength 


is not reduced. 3) Tighter clamping 
of insulated stacks. 4) Elimination of 


need for thick bearing plates over 
thin contact blades. 5) Neater design 
automatic 


appearance. 6)  LKasier 


feeding. Fasteners consist of semi- 
tubular metal rivets whose shank and 
under-the-head surfaces are uniform- 
ly covered with nylon insulation giy- 
ing 5000 volts protection. These fas- 
electrical and 


teners are used in 


electronic applications where it is 


necessary to fasten two or more metal 
parts together and yet not have the 
parts connected electrically. Litera- 
ture, prices, and samples available. 


Pylon Co. Inc., Attleboro, Mass. 
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Hot Pressed Silicon Carbide 
Alumina Ceramic 


A patent (No. 3,979,414) has re- 
cently been granted covering the 
formulation of silicon carbide with 
high alumina materials to produce 
a ceramic material of high strength 
and hardness. The processed material. 
as described in the patent claims. 
would have increased hardness, 
strength, and resistance to corrosion 
at elevated temperatures as compared 
to commercial alumina presently 
available. Higher density 
from the lower void area would result 
in greater wear resistance. Added 
advantages would be a better thermal 
conductivity and a finer RMS finish 
and variations of electrical charac- 


resulting 


teristics for usage in semi-conductor 
and substrate applications. The mate- 
rial could thus be used either as an 
insulator or as a conductor by varying 
the silicon carbide percentage in the 
formulation. Diamonite Products Mfg. 
Co., subsidiary of The United States 
Ceramic Tile Co., Shreve, Ohio. 
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Electrical Components Protected 
By High Temperature Adhesive 


A new high temperature adhesive 
for protecting electrical components 
reportedly can sustain temperatures 
up to LOO0°F (538°C). Other appli- 
300 in use and 
under consideration include bonding 
copper to glass fiber/epoxy laminates. 
and other laminating processes where 


cations of “Raiseal” 


high temperature and high electrical 
resistance are primary 


Raiseal-bonded laminates are claimed 


requisites. 


to have shown no subsequent de- 
lamination after being dipped into 
hot solder. Raiseal pretreated asbestos 
forms are finding industrial use in 
the encapsulation of potted electrical 
components. The forms insulate the 
potted component both thermally and 
electrically. Dip impregnation of the 
asbestos forms into thinned 350 is 
said to increase their electrical resist- 
ance and improve their bondability 


to metal surfaces. The asbestos pores 
are then made impervious by joining 
the two surfaces with uncut 300; 
which acts both as a bonding agent 
and as a sealant. As a structural 
adhesive, 350 is stated to be very 
effective where high temperature 
resistance, superior electrical prop- 
erties, and/or rigidity are required. 
Developmental kits and data sheets 


_ available. Radiation Applications Inc., 


36-40 37th Si, 
INGY2 


Print No. Ins. 111 on Reader Service Card 


Long Island City 1 


Rigid PVC Electrical Conduit 


A new line of plastic electrical 
conduit, developed for use under- 
ground or encased in cement, con- 
sists of rigid polyvinyl chloride pipe, 
elbows, couplings, and adapters rang- 
ing in size from 14” to 6” in diam- 
eter. It has UL approval for under- 
ground applications. The pipe is 
extruded in 10-ft lengths with one 
end coupled, and is expected to find 
wide application in electrical installa- 
tions in concrete slab floors, in harbor 
areas where underground conduit is 


subject to salt water erosion, along 
freeways, and in residential develop- 
ments. The plastic electrical conduit 
is said to be free from corrosion, rust, 
or the effects of electrolysis, to be non- 
conducting and non-magnetic, and to 
show no reaction to bare ground 
wires even in moist soils. It is reported 
to weigh one-sixth as much as steel, 
one-half as much as aluminum, and 
to be installed in one-third the time 
required for metal conduit. 


Industries, Montebello, Calif. 
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Lasco 


First Modified Polypropylene 
For Insulating, Other Uses 


Said to be the first modified poly- 
propylene to join the family of engi- 
neering thermoplastics, “Oleform” 
expected to find a substantial market 
in applications requiring toughness, 
rigidity, and electrical 
properties over a wide temperature 
range. The new material is a blue- 
gray molding Properties _ re- 
ported include high rigidity and heat 
distortion values, 


insulating 


resin. 
excellent dimen- 
sional stability and creep resistance 


as compared with other thermo- 


plastics, chemical resistance and low 
moisture absorption superior to com- 
petitive materials, an extremely low 
loss factor, outstanding electrical insu- 
lator attributes, and easy processing 
(substantially the same as unmodified 
polypropylene). 
are seen in parts for electrical and 
electronic appliances, 
wiring devices, and other applications 
where high temperature, dimensional 


Promising markets 


components, 


stability, and superior electrical prop- 
erties are required. Technical data 
sheets available. AviSun Corp., 1345 
Chestnut St., Philadelphia 7, Pa. 
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Plasticizer for Vinyl High 
Temperature Wire Insulation 


A new primary plasticizer said to 
have outstanding permanence has 
been designed to meet the service 
of high temperature 
wire insulation. “Truflex”’ 300 is stated 
to offer several features to the vinyl 


compounder among which are partic- 


requirements 


ularly low volatility for a primary, 
excellent retention of physicals after 
prolonged heat aging, an inherent 
resistance to moisture, and outstand- 
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For standard — 
or modified 
_ systems — 


Riegel Electronic Board is used 
with confidence everywhere . . . for 
transformers, rotating machinery, 
cylinders, bushings and coil forms. 
Whether your manufacturing re- 
quires standard or modified elec- 
tronic board, you can get it from 
Riegel. Riegel Electronic Board is 
cylinder kraft made with optimum 
balance of electrical, mechanical 
and chemical properties. It is free 
from lumps, grit and metal impuri- 
ties and can be tested 100% for 
conducting paths. 


Riegel Electronic Board can be 
supplied plain and coated with 
shellac, wax or special resins to 
your specific requirements .. . in 
sheets or rolls . . . thicknesses from 
0.003 to 0.031’’. Write for electrical 
data folder: Riegel Paper Corpora- 
tion, Box 250, New York 16. 


: Gg 
SPECIALIST IN 
ELECTRICAL PAPERS 
Coated Electronic Board Electronic Board 
Waxed Electronic Board Cable Insulating 
Dacron Paper Conductive Paper ue 


Resin Impregnated Paper 
...and many others 
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ing electrical properties. It is also 
claimed to blend readily with poly- 
vinyl chloride resins and to be com- 
patible with practically all other 
plasticizer types. Thompson Chemical 
Co., 90 Mendon Ave., Pawtucket, R. I. 
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Conductive Plastic for RF, Waveguide, 
Flush Printed Circuits, Other 
Electronic Applications 


A new plastic material is reported 
to have very nearly ideal conductive 
properties. Illustration shows.a 3-volt 
bulb being lighted by two 144 volt 
batteries wired in series with a probe 
and a bar of the new plastic material. 
A brilliant light is obtained no matter 


where probe is applied to the bar. 


Applications include waveguide, RF 
and compo- 
nents. Pilot uses of the material have 


connectors, electronic 
found it particularly well adapted to 
the production of printed circuits 
where a flush surface is desired. Mesa 
Plastics Co., 12270 Nebraska Ave., 
Los Angeles 25, Calif. 
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Fiber Glass Reinforced Plastic 
Insulating Supports for Third Rails 


New insulating supports for ex- 
posed third rails of overhead cranes 
and other heavy duty, conductor rail 
handling equipment reportedly com- 
bine high impact strength, long last- 
ing insulating properties, and ease of 
installation. The crane rail insulators 
are molded of fiber glass reinforced 
polyester. Ability to withstand the 
severe, continuous shock loads inher- 
ent in crane operation, to resist car- 
bon tracking that is caused by arcing 
from the third rail, and to bear up 
under — strain thermal 


caused — by 
expansion and contraction of long 
continuous rail installations are fea- 
tured. Cored construction of the insu- 
lators is said to save material, reduce 


weight, and make them easier to in- 


stall than bolt-on type insulating sup- 
ports (see illustration). The insulators 
are aiso stated to have 6 to 8 times 
greater impact strength than porce- 


lain insulators. Complete data, includ- 
ing dimensions and prices, are avail- 
able. The Glastic Corp., 4321 Glen- 
ridge Road, Cleveland 21, Ohio. 
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Carbon Material for Thermal 
And Electrical Insulation 


A new carbon material, “Hitco-C”, 
which was developed to solve severe 
high temperature insulation problems 
in the aircraft and missile fields, is 
also expected to have many electrical 
insulation and other industrial appli- 
cations. The material, virtually pure 
carbon, has both thermal-insulation 
and erosion-barrier applications. 
Principal properties reported are 
lower thermal conductivity and a low 
ablation rate when combined with 
phenolic resin. Others include com- 
patibility with most resin systems and 
with all reinforced-plastic fabrication 
techniques. Hitco-C is made in both 
fiber form and in fabric rolls. Warp 
breaking strength is reported to be 
25 lb/in or greater. Molded and lam- 
inated parts fabricated with Hitco-C 


also are said to demonstrate excellent 
physical properties. Technical bulletin ~ 
1-3B available. H. I. Thompson Fiber 
Glass Co., 1773 Cordova St., Los 
Angeles 7, Calif. 
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Improved Aluminum Coil 
Strip Conductor 


Aluminum coil strip conductor now 
is available in .016” to .051” thick- 


terliner equiracl! 


ss 


NEW JERSEY WOOD FINISHING COMPANY 
MANUFACTURERS OF FLEXIBLE ELECTRICAL INSULATION + WOODBRIDGE, N. J. 


VARNISHED "'FIBERGLAS"t CLOTH AND TAPES e VARNISHED SILK AND SILK SUB- 
STITUTE ¢ SYNTHETIC RESINOUS TAPES AND EXTRUDED TUBING e POLYETHYLENE, SHEETS, TAPES AND EXTRUDED TUBING 
° CABLE WRAPPING TAPES ¢ ''VARSIL'’ SILICONE VARNISHED ''FIBERGLAS"t CLOTH AND TAPES e¢ "'VARSLOT” COMBINATION SLOT 
INSULATION: -RAG PAPER AND VARTEX VARNISHED CAMBRIC e FISH PAPER AND VARTEX VARNISHED CAMBRIC e RAG PAPER AND 
"MYLAR''* POLYESTER FILM e ASBESTOS PAPER AND ''MYLAR''* POLYESTER FILM e KRAFT PAPER AND "'MYLAR’* POLYESTER FILM 
¢ VARTEX VARNISHED “FIBERGLAS''t AND '"MYLAR'* POLYESTER FILM . SPECIAL COMBINATIONS AVAILABLE UPON REQUEST 


VARNISHED CAMBRIC CLOTH AND TAPES e 


* mylar, DuPont's registered trademark }Fiberglas, Owens-Corning Fiberglas registered trademark 
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and to 1000 Volts 


Designed for high accuracy resistance meas- 
urements, these Richard Jahre instruments 
cover the range 2 Megohms to 5000 Teraohms 
(5 x 10% ohms) at potentials up to 1000 volts. 
A single electrometer tube insures maximum 
stability; leakage is eliminated by guard-ring 
technique; and accuracy is exceptionally high, 
due to the use of two large hand-calibrated 
meters for the measurement of test voltage 
and insulation resistance. 


i APPLICATIONS 
Testing: 


@ Insulation of components, capacitors, transformers, 
cables, wires, etc. 

@ Insulating materials such as _ plastics, 
ceramics, oils and varnishes. 

@ Purity of liquids 

Determining: 

e@ Voltage coefficient of 
materials and 
components. 

@ Temperature 
coefficients. 

@ Surface conditions. 

@ Leakage resistance of 
capacitors. 

@ Surface resistance of 
printed circuits. 

@ Moisture content of 
insulating materials. 


glass, 


Special sample holders are available for measuring 
the insulation resistance, dielectric constant, and 
dissipation factor of materials in sheet form, as 
liquids, or as wire insulation. 


WRITE FOR ADDITIONAL INFORMATION 


ROHDE & 
SCHWARZ 


111 Lexington Ave., Passaic, N. J. 
PRescott 3-8010 
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nesses with edges mechanically condi- 
tioned to have smoothly rounded 
corners. The manufacturing process is 
said to eliminate burrs and other 
irregularities that may exist on the 
edges of ordinary slit strip and which 
may interfere with compact winding 
of electromagnetic coils and damage 
insulating media. The development is 
expected to open new markets for 
strip conductors with 
adherent organic film insulations and 


aluminum 


to give electrical manufacturers now 
using interleaved insulation higher 
standards of quality without changing 
their production procedures. Other 
applications are in transformer wind- 
ings, lift magnets, automobile horn 
coils, and vibration inducing devices. 
Reynolds Metals Co., Richmond 18, 
Va. 
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Epoxy/Polyester Insulating Compounds 


Compounds for potting, impregnat- 
ing, molding, encapsulating, and seal- 
ing electrical equipment are being 
offered in both standard compositions 
and as custom formulations. “Star” 
compounds are said to be especially 
suited for treating coil windings, 
transformers, plug-in sub-assemblies, 
and all other electrical equipment 
which require a solid moisture-resist- 
ant seal, flame retardancy, and resist- 
ance to thermal shock, vibration, oils, 
acids, and weathering. Encapsulations 
of coil windings made with the com- 
pounds are stated to be especially 
effective in resisting “terminal pull.” 
The compounds are fluid enough to 
be poured into molds, and reportedly 
give good impregnation of windings. 
They are either polyester-modified 
epoxies or epoxy-modified polyesters, 
containing no styrene monomer. The 
non-corrosive materials can be cured 
at both elevated and room tempera- 
tures, depending on the mixture used. 
Curing is not inhibited by the pres- 
ence of rubber, copper, or other sub- 
stances. The compounds are reported 
to meet government and 
industrial specifications. Acme Wire 
Co., 1200-1300 Dixwell Ave., New 


Haven, Conn. 
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various 


Epoxy Impregnated Glass Cord for 
Electrical Lashing and Holding 


A new epoxy impregnated glass 


cord for electrical lashing and holding — 
applications is called “Scotchply” 
brand reinforced plastic, type XP-205. 
The cord is fully impregnated with 
an uncured high temperature epoxy 
resin which reportedly prevents glass 
abrasion and weakening during han- 
dling and tying and also thermosets 


‘to provide extra toughness and easier 


bonding. Currently used by one large 
traction motor manufacturer, XP-205 
is applied as a string band on large 


commutators. Other applications in- 
clude miscellaneous holding and tying 


applications on motors, generators, 
transformers, and large coils and~ 
substitution for untreated glass cord 
used by railroad and other rotating 
equipment repair shops. Properties 
claimed include a resin content of 
26% (+3%); tensile strength of 100 
Ibs before curing, 210 Ibs after 
curing; are resistance of 120 seconds: 
a shelf life of 3 months at 70°F, 6 to 
12 months at 40°F; and cures under 
tension in 3 hrs at 300°F. It is also 
said to be self-extinguishing. Dept. 
W1-375, Minnesota Mining and Man- 
ufacturing Co., 900 Bush Ave., St. 
Paul 6, Minn. 
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Two ‘Teflon’ FEP Resins for 


Impregnating, Easier Molding 


Two new FEP-fluorocarbon resins 
are Teflon 110, and a _ water-base 
dispersion containing approximately 
59% FEP solids, “Teflon” 120. Teflon 
110 is being manufactured specifically 
for injection molding of complicated 
parts such as coil forms, electronic 
insulators, seals, bushings, and other 
components requiring close-tolerance 
design. Easier to mold than the 
general-purpose Teflon 100, the new 
FEP resin is said to permit fabrica- 


e@eee 


We will be very happy to supply intermation 


Tsolastane is Natvar’s new elastomeric tsocyanate-type coating for Fiberglas* braid 
ae tape. Isolastane sleeving being installed on coil leads and connectors of a larger 
motor. 


ISOLASTANE* SLEEVING 


TO INSULATE AND PROTECT MOTOR LEADS 


The Crocker-Wheeler plant of Elliott Company builds 
a wide range of electrical motors in sizes up to 500 
hp. Natvar Isolastane sleeving is widely used on both 
large and small AC induction motors. 


Isolastane sleeving is especially suitable for protec- 
tion of motor coil leads and connectors because of its 
uniformly high dielectric value, mechanical strength, 


Sse 


Natvar Products 


Varnished cambric—sheet and tape 
Varnished canvas and duck—sheet 
and tape 

Varnished silk and special rayon— 
sheet and tape 

Varnished papers—rope and kraft— 
sheet and tape 

Varnished, silicone varnished and 
silicone rubber coated Fiberglas* — 
sheet and tape 

Slot cell combinations, Aboglas® 
Teraglas® 

Iseglas® sheet and tape 

Iselastane® sheet, tape, tubing and 
sleeving 

Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 
Extruded viny! tubing end tape 
Styrefiex® flexible polystyrene tape 


*TM (Reg. U.S. Pat. Off.) OCF Corp. 


on any ef evr products on request. 


Natvar Isolastane sleeving as applied to these AC 
field coil leads flexes easily and gives ample elec- 
trical and mechanical protection. 


Telephone 


FULTON 8-8800 
239 RANDOLPH AVENUE e WOODBRIDGE, NEW JERSEY 


and resistance to all oils and solvents commonly used 
in insulating applications. 


When you need flexible insulating materials with good 
physical and electrical properties and exceptional 
uniformity, it will pay you to get in touch with your 
distributor or with us direct. 


TWX Cable Address 
RAHWAY, N.J., RAH 1134 NATVAR: RAHWAY, N.J. 
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By 


Isolastane sleeving applied to coil leads of these 
smaller NEMA frame motors will withstand con- 
tinuous operating temperatures up to about 155°C 
(class F) and is extremely tough and resilient and 
resistant to abrasion, 


NATVA R CORPORATION Mil 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
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ST 


Simplify all your Electrical Connections 
with Phelps Dodge Solderable Magnet Wires! 


Four wires—with low temperature solderability 
—which permit direct soldering of connections, 
thus eliminating need for stripping of insulation: 


®©—_The Phelps Dodge Polyure- 
thane film with excellent electrical properties. 
Ideal for layer wound coils, I. F. coils and 
hundreds of other applications where solder- 
ability is required. 


©—Nylon over Sodereze—Class B. 
Ideal for random wound coils, armatures, 
Class B transformers and the difficult winding 
applications. 


Magnet Wires that Pace the Industry 


DP iw 5 


Pp H e l Pg PARLE LTHDDLE 


; 3 (EE 
BEE Se Ee . 4 q 
PP ee ES aA ie A a 


INCA MANUFACTURING DIVISION fort WAYNE, INDIANA 


ze © _A special frictional surface over Sodereze 
which prevents end-turn fall down. Ideal for “‘basket- 
weave” and “universal”? wound coils. 


®_Phelps Dodge self-bonding film 
over Nyleze. Allows quick and excellent bonding in 
addition to direct low temperature solderability. Ex- 
cellent for self-bonded random wound coils. 


Reliable electrical connections are assured with these Phelps 
Dodge solderable wires. Their uniformly high quality per- 
mits use on automated, as well as manual soldering lines. 
When used in either operation, these wires offer important 
overall time and cost savings benefits. 


: im re oe eS haan 
ay UMUC i Ss 


CORPORATION MINE To MARKET 
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tion of parts having thinner cross- 
“sections with improved quality. 
“Teflon” 120 is designed for use as 
a coating impregnant for glass fab- 
rics, yarns, and sleeving. This disper- 
sion of FEP reportedly offers high 
dielectric strength, long-term, heat- 
aging stability, minimum permeability 
to chemicals, and extremely low water 
absorption. E. I. du Pont de Nemours 
& Co., Wilmington, Del. 
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Conductive Glass-Reinforced 
Polyester Molding Compound 


New molding compound of fiber 
glass-reinforced polyester, designated 
as grade X-1011-F, reportedly ex- 
hibits excellent physical strength and 
corrosion resistance in addition to 
complete static electricity draining. 
The premix material has wide appli- 
cation, especially for explosion-proof 
equipment. Parts molded of it are 
said to require little or no subsequent 
machining and are considerably light- 
er than metal. They can therefore be 
used as cost-saving replacements for 
some cast or machined metal parts, 
particularly where resistance to corro- 
sion is required. The black material 


is electrically conductive to the extent 


that it will show a zero Megger read- 
ing. Physical properties reported are: 
Impact (IZOD notched), 5 ft lb/in; 
flexural, 16,000 psi; and tensile, 5,000 
psi. Costs range from 63¢ to 69¢ per 
lb. Engineering-price data and sam- 
ples available. The Glastic Corp., 421 
Glenridge Road, Cleveland 21, Ohio. 
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Economy Grade Silicone Laminate 
For Class H Insulating Uses 


An economy grade silicone plate, 
H-9758, has been developed for gen- 
eral applications requiring class nln ls 
temperatures. Possible 

include’ transformers, 


insulation 
applications 


rotating apparatus, coil 


barriers, 


washers, slot wedges, slot filler strips, 
coil end turns, spacers, and hangers. 
H-9758 silicone plate reportedly has 
excellent electrical properties, high 


impact strength (20 ft lb/in for 14” 
thick plate and 25 ft lb/in for 14” 
plate), and flexural strength (flatwise 
with grain) of 20,000 psi for 14” 
plate. Machinability is decreased by 
use of large glass fibers and yarns 


and by comparatively low bond 
strength. The material is stated to 
have a dielectric constant of 4.8 to 
4.9 at 1 me, arc resistance of 180 
seconds, surface resistance of 100,000 
megohms, and volume resistivity of 
10° megohm-cm. Costs are approx- 
imately 20% under standard grades. 
Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 
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Asbestos-Base Reinforced Plastics for 
Rockets, Other High Temperature Uses 


Two new reinforced plastics are 
made with asbestos bases and propri- 
etary phenolic resins. Designated 
“Tayloron” PA and PA-6, they were 
developed specifically for use in 
rocket components and other high 
temperature applications. The PA 
material is said to have the best 
machining properties of all asbestos- 
base grades of reinforced plastics. 
Other 
excellent 
resistance, good ablation performance 
in a wide temperature range, high 
tensile and flexural strength, and good 


characteristics claimed are 


thermal insulation, heat 


impact resistance. It reportedly has 
demonstrated outstanding char forma- 
tion of high strength, shown minimum 
blistering and erosion, and withstood 
structural stresses. PA-6, made with 
highly purified asbestos, has thermal 
and mechanical properties similar to 
those of PA but has even better abla- 
tion properties and exhibits superior 
strength in continued service at tem- 


peratures as high as 500 to 700°F 
(260 to 371°C). It has been used in 


components of solid-fuel rocket en- 


gines. PA-6 also is reported to show ~ 


good stability and uniformity and 
high structural properties both in 
molded and laminated forms. Both 
materials are supplied in every form 
required for rocket components and 
other high temperature applications. 
Bulletins available. Taylor Fibre Co., 
Norristown, Pa. 
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Phenolic/Glass Laminates 
For Use to 800°F 


New grade PG-381, a high tempera- 
ture phenolic resin/glass reinforced 
laminate, is designed for applications 
requiring high insulation and high 
temperature Laminates 
are available in thicknesses from 
125” to .750” and greater. It is said 
to be produced in accordance with 
the requirements of Mil-R-9299 (Type 
[i elass om 
characteristics and resistance to tem- 
peratures as high as 800°F (427°C) 
are featured. Technical literature 
available. The Mica Corp., 4031 
Elenda St., Culver City, Calif. 
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properties. 


Excellent machining 


Epoxy Resin for Potting Large Masses 


A room-temperature curing, semi- 
flexible epoxy resin system is specially 
formulated for sealing grounded well 
junction boxes and explosion-proof 
fittings, and is also said to be suited 
for field use in potting condulets and 
other large electrical fixtures.. The 
epoxy, called “Scotchcast” brand elec- 
trical resin No. XR-5046, is a two- 
part 100% solids system designed for 
potting or encapsulating in large 
masses. Because it contains no thin- 
ners or solvents, it reportedly cures 
evenly and free of voids with less 
than 1% shrinkage. In large masses 
the resin is stated to cure from the 
inside out, preventing stresses from 
pulling the resin away from the walls 
of the potted object. Low exothermic 
heat rise during cure is also claimed 
to aid the potting of large masses 
without damage to the resin or mate- 
rials being potted. The two-part resin 
is packaged in correct proportions for 
use in shipping containers that are 
just half-filled so they can be used 
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for mixing and pouring. High resist- 
ance to impact, mechanical and ther- 
mal shocks, and abrasion are claimed. 
The resin is said to be suitable for 
continuous service between —70°F 
and +270°F (—56.7 and +132°C) 
and for periods of exposure up to 
several hours at temperatures beyond 
those extremes. Specific gravity of 
1.5; viscosity of 25,000 cps, electric 
strength of 400 vpm, and a pot life of 
1 to 2 hrs (depending upon the mass} 
are also reported. Dept. W1-369, Min- 
nesota Mining and Manufacturing 


Co., 900 Bush Ave., St. Paul 6, Minn. 
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High Temperature Epoxy Impregnating 
And Casting Compound 
Has Long Pot Life 


New No. 43-21 is a low viscosity 
epoxy impregnating and casting sys- 
tem specifically conceived to with- 
stand continuous operation for ex- 
tended periods at temperatures up to 
500°F (260°C). It is said to exhibit 
a heat distortion temperature of 
148°C (300°F), and to have a work- 
ing life of at least four weeks, which 
makes it ideal for use in vacuum im- 
pregnating operations and laminating 
applications. In addition, 43-21 re- 
portedly displays high-grade electrical 
properties, moisture resistance, excel- 
lent adhesion, and stability against 
chemical attack. Mereco Products 
Div., Metachem Resins Corp., 530 


Wellington Ave., Cranston 10, R. I. 
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Round Plastic Plug for Relays and 
Miniature Plug-In Circuit Assemblies 


A new 14-pin round plug will be 
of particular interest to relay manu- 
facturers and also to builders of mini- 
ature plug-in circuit assemblies. Des- 
ignated as K1.14, the plug configura- 
tion allows it to mate with TS1405P01 
sockets and is molded in mica-filled 
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phenolic with phosphor bronze cad- 
mium plated .040” diameter pins. 
Vector Electronic Co., 1100 Flower 
St., Glendale 1, Calif. 
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Miniature Coax and Triax 
Cable Assemblies 


Newly developed miniature coaxial 
and triaxial cables and cable assem- 
blies with connectors in 50, 75, and 
95 ohm sizes are now available. Stand- 
ard line includes stranded or solid 


conductor, “Teflon” insulation, sil- 


ver-plated shield: extruded or taped 


Teflon, and extruded nylon and 
braided composition jackets. Special 
constructions include low capacitance 
and low noise features. Cable assem- 
bly connectors mate with standard 
inter-connecting parts. Boston In- 
sulated Wire & Cable Co., Bay St.. 
Boston 25, Mass. 
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Alumina Ceramic-to-Metal 
Terminals For Use to 1700°F 


A new line of alumina ceramic-to- 


metal terminals for hermetically 
sealed electronic equipment is stated 
to be suitable for service to 1700°F 
(927°C). The ADVAC alumina ter- 


minal line consists of 20 standard sizes 


ranging from 5/16” diameter up to 
144” diameter. The terminals are 
rated. in accordance with Mil-T-27 


and will withstand 
flashover voltage in excess of 27 kv. 


specifications 


The metal hardware is pure silver 
brazed to the ceramic, and the termi- 
nals can be soft soldered, brazed, or 
welded. They are said to permit a 
vacuum-tight hermetic seal. Applica- 
tions include use in equipment such 


as transformers, capacitors, relays, 
pulse networks, reactors, delay lines, 
motors, filters, and switches. Ad- 
vanced Vacuum Products Inc., sub- 
sidiary of Glass-Tite Industries Inc., 
430 Fairfield Ave., Stamford, Conn. 
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Tape Protects Fingers in Pigtailing, 
Transformer Laminating, Other Jobs 


New “Gauztape” is specially pre- 
pared for protecting workers’ fingers 
against bruises, burns, and skin inju- 
ries. It is claimed to be excellent for 
use in transformer laminating, pig- 
tailing, etc. The material reportedly 
sticks only to itself—not the skin— 


and will not make skin sensitive. It is 


also said to be easy to apply and re- 
move and to provide effective pro- 
tection for a full working day. Finger 
cots of Gauztape are stated to be as 
soft as cotton, very flexible, and to 
have exceptional non-slip qualities. 
Free sample, bulletin, and_ prices 
available. Modern 1st Aid Necessities 
Co., 737 W. Randolph St., Chicago 6. 
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Transistor Test Sockets 


Leakage at 500 volts, room temper- 
ature, is said to be less than 1 milli- 
microamp in new transistor test sock- 
ets for use in conjunction with AMP 


parallel connector No. 34130 which 
eliminates soldering. Other features 
cited reversible contacts, 
quickly changed to compensate for 
wear; elimination of point contact to 
transistor leads; provisions for for- 


include: 


Between yesterday's dream and today’s reality 


‘Burlington Glass Fabrics and Tapes 


Hess, Goldsmith & Co., Inc... World’s oldest and largest weaver of glass 
A Division of Burlington Industries:1400 Broadway, New York 18 


Research and Development: Cedar Grove, N.J., Greensboro, N.C., High Point, N.C. Weaving: Cheraw, S.C., Altavista, Budingion 
Va., Philadelphia, Pa., High Point, N.C. Finishing: Cheraw, S.C., Altavista, Va., Philadelphia, Pa., Cedar Grove, N.J. v 
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eign matter to pass through’ to pre- 
vent false parameters from occurring ; 
ability to withstand 1,000,000 inser- 
tions; and three different temperature 
ranges (TS-187 —300°C, TS-187A 
—1500°C, and TS-187R —700°C). 
Atlantis Metal Products Div., Atlantis 
Electronics Corp., P. O. Box 451, 


Garland, Texas. 
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Small Two-Conductor Plugs 


Miniature two-conductor plug in- 
corporating several new features is 
made of nickel plated brass parts with 
tinned terminals. It is available with 
handles of red or black plastic or 
nickel plated brass. High voltage tested 
at 500 vrms. Terminal arrangement 
includes one clamp sleeve connection 
and one combination “wrap-around” 
or “solder-cup” connection. Internal 


insulation is of phenolic and “Mylar.” 
The Mylar reportedly has a dielectric 
strength of 4000 vpm, zero moisture 
absorption, and is chemically inert, 
even to most acids. Zoron Inc., 612 


W. Monroe St., Chicago. 


Print No. Ins. 133 on Reader Service Card 


Epoxy/Paper-Base Laminates for 
Printed Circuits and Terminal Boards 


New grades EP-800 and EP-800-T, 
a flame retardant unclad and a cop- 
per-clad epoxy/paper-base laminate, 
respectively, were developed for ap- 
plications where reliability, copper- 
to-laminate bond strength, insulation 
resistance, and flame retardance are 
required but cost does not justify the 
use of glass-base laminates. They were 


designed specifically for printed cir- 
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cuitry and terminal board applica- 
tions. Initial bond strengths with an 
average minimum of 14 lbs/in for 2 
oz copper cladding and 11 |bs/in for 
1 oz copper cladding, and minimum 
blistering time of 30 seconds are 
claimed. Literature available. The 
Mica Corp., 4031 Elenda St., Culver 
City, Calif. 
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RTV Silicone Rubber for Many 
Electrical Insulating Uses 


Eccosil 4850 is a flexible RTV sili- 
cone rubber said to have exceptional 
electrical and high temperature prop- 
erties. Ease of use and a temperature 
capability of 600°F (316°C) for ex- 
tended periods are claimed for the 
100% solids material. Applications in- 
clude use as a transformer potting 
compound, as an encapsulant, and as 
a caulking and sealing compound. 
Also, flexibility and release character- 
istics reportedly make it a useful 
molding compound. Low shrinkage 
during cure and exceptional dimen- 
sional stability are featured. Sample 
kits and bulletin 13-2-1 are available. 
Emerson & Cuming Inc., Canton, 


Mass. 
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Tiny Connector Block 
With 250 Terminations 


A significant step in miniaturiza- 
tion of components for the data proc- 


als 


essing field, with applications in air- 
borne and missile units, a new high 
density micromodule connector has 
provision for more than 250 termina- 
tions within a block approximately 
2” x 214’. In addition, components 
may be mounted between 32 printed 
circuit boards. Its small size is ex- 
pected to permit equipment compact- 
ness heretofore not realized with this 
type of connector. National Connector 
Corp., Science Industry Center, Min- 
neapolis 27, Minn. 
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Self-Protected, Do-It-Yourself 
Wire Markers 


Codes or legends can be written on- 
the-spot with new self-laminating 
write-on wire markers, “Write-On’s” 
are used where requirements call for 
small quantities of markers of many 
different special legends. Each self- 
adhering marker has a_ protective 
clear portion which wraps around it- 
self, causing it to laminate perma- 


nently over the written code. Markers 


are said to be especially suitable in 
prototype operations, R & D, mainte- 
nance, or production work. A more 
adhesive bond around 
wires is claimed to result because each 
marker is applied by the tab—not the 
adhesive. Free samples and_ color 
brochure available. Westline E-Z Code 
Div., Western Lithograph Co., 689 
E. 2nd St., Los Angeles 54, Calif. 
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permanent 


Thixotropic Epoxy Dipping Resin 


“Ritecast” #B-3461 is a low-cost 
($0.79/lb) epoxy resin dipping com- 
pound said to provide a surface coat 
shock and 


moisture resistance on transformers, 


with excellent thermal 


motors, capacitors, and similar com- 
designed for continuous 
operation at 135°C. It is applied and 
cured at room temperature by con- 
ventional dip coating procedures to 


ponents 


impart a hard, glossy, ceramic-like 
finish. High thermal conductivity re- 
portedly heat build-up 
within a component. Coarse-threaded 
stainless steel bolts coated with the 
compound are stated to have been 
successfully thermal cycled from 
135°C to dry-ice temperature without 
cracking. Wright Plastics Inc., Re- 
search and Development 
114-13 Atlantic Ave., 
Hills, Lode Ye 
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minimizes 


Corp., — 
Richmond 


Heat-Resistant Varnish Solves Bonding 


Problem in Small High-Speed Motors 


An interview with Robert M. Henry, District Sales Manager 
Schenectady Varnish Company, Inc., Schenectady, N. Y. 


Impregnating varnishes used in more efficient, small high-speed mo- 
tors must hold the coils rigidly in place despite higher operating 
temperatures. As described below ISONEL 31 Polyester Varnish 


shows outstanding bond strength in Helical Coil Bond Test. 


Q. What is the significance of the 
bonding strength of an insulat- 
ing varnish? 


A. In rotating equipment this is a 
measure of its ability to hold 
the coils of a motor in place without 
cracking or losing adhesion—despite 
severe environmental stresses. 


Q. Is there a standard test for this? 


A. A number of methods have been 

devised — splints, bundles, 
screwhead and Helical Coil are the 
best known. The latter is relatively 
new, but is in wider use because it 
more closely resembles the actual in- 
sulating varnish bond in electrical 
equipment. 


Q. Why is bond strength empha- 
sized for the newer small 
motors? 


A. It applies equally to motors of 

all sizes, of course. In small 
motors though, as operating tempera- 
tures rise, conventional varnishes de- 
teriorate, coils are spun loose at high 
speeds and failures result. The Helical 
Coil Bond Test provides reliable data 


ET WIRE-AWG # 18 H 
SIAGN COAT 


DING STRENGTH — POUN 


° 25 50 1s 400 125 150 
TEST TEMPERATURE “C 
HELICAL COIL BONDING TEST 
COMPARISON OF WIRE ENAMELS WITH 
JSONEL 31 POLYESTER VARNISH 
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on the ability of a varnish to main- 


tain its bond strength at temperatures 
of 155 C or more. 


Q. Since practically all rotating 

equipment involves both a mag- 
net wire enamel and an impregnating 
varnish, is this test useful for both? 


A. Yes, considerable data has been 

accumulated for various var- 
nish/enamel combinations in our 
Electrical Testing Laboratory, some 
of which are shown below. 


Q. Which combinations seem best 
suited for small motors? 


A. In tests of various magnet wire 

enamels with a polyester var- 
nish, a polyvinyl acetal enamel 
showed the highest bond strength. 
(See Fig. 1). It was closely followed 
by a polyester enamel. 


Q. How about other varnishes? 


A. Because of their hardness, phe- 

nolic varnishes have been used 
mostly for small high-speed motors. 
In Fig. 2, however, you see the effect 
of heat aging on a phenolic vs. our 


ISONEL 31 POLYESTER VARNISH OVER 
ISONEL MAGNET WIRE 


PURE PHENOLIC VARNISH OVER 
POLY VINYL ACETAL MAGNET WIRE 


t) 200 300 400 500 
HEAT AGING — HOURS @ 200C 
HELICAL COIL BONDING TEST 


OF HEAT AGING UPON 
ING STRENGTH 


ISONEL* 31 High-Bonding Varnish. 
Lower to begin with, the polyester 
increases in bond strength for over 
200 hours at 200C, before bond 
strength is affected. 


Q. What is your conclusion, then? 


A. It depends on the application, 

of course. In general, we be- 
lieve best results on small motors are 
obtained with a polyvinyl acetal or 
polyester enamel with ISONEL 31 
Varnish. 


* Reg. T. M., Schenectady Varnish Com 
pany, Inc. 


DIP-COATER applies ISONEL Varnish to 


enameled wire samples. 


Insulation, November, 1961 71 


AFFORDS CONTINUOUS HIGH-TEMPERATU 


“OPERATION UP TO 250 C 


HERE’S NEWS ABOUT 3 ANACONDA M 


1 tonal heat s of Anaconda Mi Magnet Wire 
makes it ideal for electrical equipment operating at continuous 
high temperatures up to 250 C — such as high-temperature 
motors, relays and dry-type transformers. This same heat- 
resistant characteristic also makes ML Magnet Wire a valuable 
tool in miniaturization and in reducing the size of larger equip- 
ment. 


ome! IS ove ‘(as demonstrated by thermo- 
plastic flow above 500 C and heat shock resistance over 400 C) 
makes ML Magnet Wire particularly suitable for portable tool 
armatures and other applications where ‘‘stall’’ conditions or 


unusual overloads may be experienced. 


SSE igh makes it possible to 
ML Macc Wire Ae aye that will operate at temperature: 
to 250 C with low space factor and comparatively low c 
Using ML Magnet Wire in sealed relays practically elimin 
contact contamination due to ‘‘outgassing’’ of wire insulat 


vejso5° high burn-out resiste 
and cut- simue level; an dielectric strength over 3,000 V/ 
excellent flexibility; good windability and scrape resistanc: 


Vil x - 1Te ing 7 yi ( r Mit olvme a 
chemical development by duPont that represents a tremenc 
improvement in heat resistance over organic coatings. 


ILM-COATED MAGNET WIRE FOR 220 C 


gnet Wire can be used as a replacement for most film-coated 
gnet wires, except solderable types, and many glass and 


3s Dacron wires. Where the positive inorganic Spacing of 
ss is required, the combination of ML film and glass serving 


¢s outstanding properties. ML Magnet Wire’s combination of 
1 temperature rating, excellent winding characteristics and 
factor permits its use in many applications which formerly 
fired the use of much more expensive combinations of 
mics and fluorocarbons. 


Magnet Wire is available in all sizes _ round, square and 


angular. Film additions are single, heavy, triple or quadruple 
«nesses, all conforming with NEMA specifications. ML also 


meets all requirements of Spec. MIL-W-583B for Class 180 
Types H, H2, H3, and H4, and Class 200 Types K, K2, K3, 
and K4. For prices, technical data and applications engineering 
information, contact Department EFL, Anaconda Wire and Cable 
Company, 25 Broadway, New York 4, New York. 


61269R 


ASK THE MAN FROM 


~ ANACONDA 


FOR ML MAGNET WIRE 
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Heat Shrinkable Connector Boots 


New heat shrinkable “Thermofit” 
boots for moisture proofing coaxial 
cable connectors are supplied in an 
expanded size and shape to be slipped 
in place after the connector assembly 
is complete. The boot shrinks around 
the cable and connector upon expo- 
sure to 250°F or above for a few 
seconds. A completely waterproof seal 
reportedly can be achieved by the 


application of adhesive S-1005. Boot 
is also said to provide excellent strain 
relief. Right angle boots can be sup- 
plied. Available in modified poly- 
olefin, modified neoprene, or modified 
silicone rubber. All are stated to have 
high dielectric strength, to be non- 
toxic, and to resist melt or flow. Ray- 
clad Tubes Inc., subsidiary of Ray- 
chem Corp., Oakside at Northside, 
Redwood City, Calif. 
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Metal-Clad, Glass-Bonded Mica 
For Printed Circuits, Switching, Etc. 


New metal cladding techniques are 
said to make available metal-clad 
“Mykroy” glass-bonded mica which 
can be used in precision circuitry 
design. Chief property cited is dimen- 
sional stability. Others are no out- 
gassing in vacuum, and resistance to 
arc, fire, and radiation. The new 
available in 
sheets and rods, and as custom-made 
with — finished 


Sample kit 


glass-bonded mica is 
insulators circuitry. 


containing metal-clad 


Mykroy, etchants, resists, and instruc- 


Le. 
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tions is available. Molecular Dielec- 
trics Inc., 101 Clifton Blvd., Clifton, 
NGI: 
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Room-Curing, Thixotropic Epoxy 
Resin for Electrical Use 


A room-temperature curing, thixo- 
tropic, semi-flexible epoxy resin may 
be used for a variety of electrical 
insulating, sealing, caulking, and fill- 
ing applications. Called “Scotchcast”’ 
brand resin No. 10, it is a 100% 
solids system designed for continuous 
operation at class B (130°F) tem- 
peratures. Extreme resistance to me- 
chanical and thermal shock stresses 
and permanent flexibility, retained 
even after severe heat aging. are 
claimed. The resin also features a low 
exothermic heat rise. It can be applied 
by extrusion or spatula, and also is 
said to be suitable for many dipping 
applications. Objects can be coated 
by warming and dipping into the 
resin at room temperature, partially 
controlling coating thickness by the 
temperature of the part. Oven heat 
can be used to speed cure. Specific 
gravity of 1.52; 
less than 1% during cure; electric 
strength of 400 vpm, and Shore D 
hardness of 75 are reported. Dept. 
W1-464, 
Manufacturing Co., 


St. Paul 6, Minn. 
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linear shrinkage of 


Minnesota Mining and 


900 Bush Ave., 


Polycarbonate Resin Certified 
Self-Extinguishing by UL 


“Merlon” polycarbonate resin re- 
portedly has been certified and listed 
as a self-extinguishing material in the 
Group II category by Underwriters’ 
Laboratories Inc. Polycarbonate is 
said to be the only commercially-avail- 
able thermoplastic material known 
that combines the self-extinquishing 
property with transparency, high im- 
pact resistance, and dimensional sta- 
bility. Mobay Chemical Co., Penn- 
Lincoln Parkway West, Pittsburgh 5, 
Pa. 
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Adapter for Connecting Flat Cable 
To Conventional Round Wire 


An adapter device for interconnect- 
ing flat conductor cable with conven- 
tional round wire is used to terminate 


flat cable runs at conventional ter- 
minal boards or strips, and facilitates 
flat cable runs where the ultimate 
termination is to round wire. The new 


connector reportedly makes the use of 
flat conductor cable a practical reality 
for low voltage control wiring, inter- 
com systems, and remote control wir- 
ing. Bulletin P3-57 available. The 
Thomas & Betts Co., 36 Butler St., 
Elizabeth, N. J. 
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Colored, Transparent Epoxy Potting 
And Encapsulating Compounds 


New series of epoxy potting and 
encapsulating compounds reportedly 
combine the advantages of easily 
identifiable colors and complete trans- 
thus allowing both color 
of embedded 


regardless of 


parency, 
coding and viewing 
components, casting 
size. Available in yellow, orange, red, 
and turquoise 


transparent colors. Series EPC 100 


blue, violet, green, 
potting and encapsulating compounds 
are available with a tailor-made cur- 
ing system. Compounds are said to 
cure with low shrinkage to yield 
products of superior physical and 
electrical properties that will with- 
stand both thermal cycling (Mil-T- 
27A) and high heat distortion tem- 
perature. Techform Laboratories Inc., 


332 Sunset Ave., Venice, Calif. 
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‘Teflon’ Coated Metals and Laminates 
For Insulating and Printed Circuits 


Two new types of insulating and 
printed circuit materials, both called 
““Amfoil,” consist of “Teflon” coated 
foils and laminates of metal foils with 
“Tissuglas.” The 
first type is aluminum or copper foil 
coated with Teflon. The Teflon coat- 
ing is from 0.00006” to 0.005” thick 
on a foil 0.0002” to 0.005” thick. The 


primary uses for this type are ex- 


glass fiber paper 


pected to be for electrical equipment 
and as a mold release. The second 
type is a laminate—claimed to be the 
thinnest and most flexible printed cir- 
cuit material now available with an 


operating temperature of over 300°F 
(149°C). One laminate consists of 
one mil thickness of  Tissuglas 
(matted submicron glass fibers) and 
% mil thickness copper with 400 vy 
dielectric strength. Amflex Products 
Dept., American Machine & Foundry 
Co., 261 Madison Ave., New York 16. 
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High-Alumina Semi-Conductor 
Housings for Vacuum-Tight, 350°C Use 


New high-alumina semi-conductor 


housings feature a ceramic-metal 


bond that reportedly remains high- 
vacuum-tight during continuous oper- 
ation at 350°C in air. The bond is 
rather than~ mechanical, 
and is formed by a variation of the 
active alloy process. The bond and 
high-alumina ceramic are said to give 


chemical, 


the new housings two major advan- 
tages over hermetic glass types: high- 
vacuum tightness and greater crack 
resistance over a wider range of 
mechanical and_ thermal stresses. 
Some housings are stated to have re- 
mained high-vacuum-tight after re- 
peated direct transfer from liquid 
nitrogen at —196°C to molten solder 
at 240°C. The high-alumina housings 
are also claimed to permit longer 
creepage paths in a compact design 
than practical to form with glass. 
Ceramaseal Inc., New Lebanon Cen- 


ter, N. Y. 
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'Teflon’ FEP/Nylon Hook-Up Wire 


Designed to meet a broad range of 
temperature, electrical, and physical 
problems in the electronic data 
processing and appliance industries, 
“Turbotemp” Teflon FEP/nylon wire 
is a tin coated solid copper hook-up 
wire insulated with fluorinated ethyl- 
ene propylene (Teflon FEP) and 
jacketed with nylon. It is claimed to 
be the most reliable product available 
for automatic wire wrap terminations 
and to be suitable for continuous 


JOMOP TRIE GNCSUICIING: 


” VARNISH? 
EPOXY? 


Wax? 
PITCH? 


No matter what your problem, 


to do the most economical, fastest 
and most fool-proof impregnating 
job, use J. P. Devine vacuum 
equipment. Devine, manufacturer of 
processing equipment for over 

55 years, has an engineering staff 
ready and able to handle any 

of the intricacies of vacuum and 
pressure processing. 

Shown below is a horizontal 
impregnating chamber with a vertical 
holding tank—designed for vacuum- 
pressure impregnating at 450° F. 
of low voltage coils with asphalt wax 
compound. Such outstanding features 
as the Devine air-operated, quick- 
opening door, the unit’s adaptability 
to any product or process, its 
automatic controls, as well as its 
availability in single, sturdy platform 
construction—are some of the 
reasons why so many companies all 
over the world use Devine equipment. 
J. P. Devine’s engineering skills 
and experience have helped them, 
and are available to you. Consult 
J. P. Devine on your vacuum 
impregnating problems. 


‘DEVINE Be 


ASOTH STREET & A.V.R.R. PITTSBURGH, PA. 
New York Office: 500 Fifth Ave., New York 36,N.Y. Phone: Wisconsin 7-7769; Export Office: 50 Church St., New York 7, N.Y. Cable Address: “Brosites® 
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operation over a temperature range 
of —55°C to -+120°C at 300 v rms. 
Low capacitance and low dielectric 
constant, with minimum change over 
a wide range of frequency and tem- 
perature conditions, are also reported. 
Available in continuous length up to 
6,000’, with solid color primary in- 
sulation and clear nylon jacket, or 
natural color primary insulation and 
pigmented nylon jacket. Also, white 
primary insulation is available with 
one or two color tracers applied either 
on a primary insulation (under the 
jacket) or applied to the outer nylon 
covering. It is drum packed to mini- 
mize wire set problems. Brand-Rex 
Div., American Enka Corp., 31 Sud- 
bury Rd., Concord, Mass. 
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Low-Cost, High-Strength Epoxy 
Adhesive Features Equal 
Part Mix by Volume 


New room-temperature - curing 
epoxy adhesive formulated for high- 
strength industrial use, “Bondmaster” 
M666, is a two-component system 
which is mixed in equal parts by 
volume. The mixed adhesive is said 


to be free-flowing, and may be applied 


with spatula, trowel, 
knife, brush, or standard two-part 
epoxy spray equipment. Red color 
provides a visual check on coverage. 
Fully cured metal-to-metal bonds pro- 
duced with this new product, tested 
at room temperature using Mil-A- 
5090B procedures, are reported to 
yield up to 3,500 psi. Bonds involving 
expanded styrene foam reportedly 
withstand 175°F for 200 hrs without 
cell attack. Material is reported to 
be priced at 14 to % less than most 
conventional formulations of equiva- 
lent strength. Rubber & Asbestos 
Corp., Department P, 225 Belleville 
Ave., Bloomfield, N. J. 
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paint roller, 


New Stable Polyester Film for 
Many Electrical Insulating Uses 


Terafilm, a new plastic film made 
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of “Tenite” polyester, is described as 
a remarkably strong, durable, highly 
transparent and brilliant film which 
is exceptionally stable under condi- 
tions of high temperature, frequency, 
and humidity, and especially suitable 
for a broad range of electrical appli- 
cations. Principal uses reported in 
the electrical field are for cable and 
wire insulation, capacitors, coils, slot 
liners, and wire. High insulation re- 
sistance and greater hydrolytic sta- 
bility than currently available in 
polyester films are reported. Resist- 
ance to the damaging effects of water 
vapor, solvents and alkalies is also 
characterized as outstanding. Tera- 
film Corp., Canal & Ludlow Sts., 


Stamford, Conn. 
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Low-Density Polyethylene for Tough, 
Smooth Line Wire Coverings 


A new low-density polyethylene 
extrusion compound said to have ex- 
ceptionally high stress-cracking resist- 
ance, “Bakelite” DFD-0745 Blk 9845, 
is designed for use on line wire, 
service drop cable, and other applica- 
tions that require superior resistance 
to weathering and other 
Tensile strength of 2300 psi, elonga- 
tion of 600%, brittle temperature of 
—85°F, zero deformation at 105°C 
and only 15% at 110°C, are other 


properties reported. Outstanding elec- 


stresses. 


trical properties and thinner, smoother 
coatings are also claimed. Union 
Carbide Plastics Co., Div. of Union 
Carbide Corp., 270 Park Ave., New 
York 17. 
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Heat-Shrinkable ‘Dacron'-Epoxy Tubing 


A new heat-shrinkable Dacron- 


epoxy tubing developed for slip ring 


applications is intended to provide 


simple and precise slip ring position- 
ing and to eliminate the close-toler- 
ance machining operations that are 
generally necessary for the press- 
fitted slip rings. It is also intended 
to eliminate the alternative practice 
of fitting slip rings by splitting and 
then bonding the segments to provide 
increased strength for the slip ring 
structure. Typical shrinkage rates for 
the new tubing—grade HY 418—are 
said to be exemplified by tubing with 
1” ID which shrinks 0.030” to 0.050” 
when heated to 150°C for 10 minutes 
and allowed to cool to room tempera- 
ture. Other features reported include 
tensile strength of 8500 psi, compres- 
sive strength of 17,200 psi, water 
absorption of 0.18%, and dielectric 
strength of 407 vpm. Micarta Div., 
Westinghouse Electric Corp., Hamp- 
fom,s5.0Ge 
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Ethylene-Propylene Rubber for 
Electrical Applications 


A new synthetic rubber, designated 
EPR  (ethylene-propylene 


rubber) is now available at an intro- 


“Enjay” 


ductory price of 26 cents per pound, 
fob plant in carload lots. It reportedly 
possesses outstanding resistance to 
ozone, weathering, and chemicals and 
is expected to attract strong interest 
in the electrical industry. Enjay 
Chemical Co., Div. of Humble Oil 
& Refining Co., 15 West 51st St., New 
York 19. 
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Dry Powder Epoxy Casting Compound 


A new one-component, epoxy-based 
material in dry powder form is de- 
signed for easy handling in potting 
applications. “Dri-Cast” reportedly 
has outstanding electrical charac- 
teristics and exceptionally high ther- 
mal conductivity. Its extremely low 
shrinkage and low coefficient of ther- 
mal expansion are said to approach 
inorganic materials in value. Thermal 
and physical shock properties are also 
reported excellent. Bulletin DPE-13 
available. Hysol Corp., Olean, N. Y. 
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Flame Retardant, Track Resistant 
Panel Board Insulators 


New insulator for panel and switch 
boards said to combine flame retard- 


ance, carbon tracking resistance, and 
the toughness characteristics of fiber 
glass reinforced polyester is designed 
for NEMA and UL applications of 
up to 600 v. The 1” high, 1” diam- 
eter standoff insulator is molded of 
“Resistrac” fiber glass alumina poly- 
ester compound. It is claimed to have 
1000 times greater carbon tracking 
resistance than a comparable phenolic 
insulator. The insulators are 100% 
hi-pot tested at 5,000 v. Engineering- 
price data and samples available. 


The Glastic Corp., 4321 Glenridge | 


Road, Cleveland 21, Ohio. 
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Improved Protective 
insulator Coating 


A new fluid carrier which permits | 


an enriched mixture with up to 30% 
more grease by weight to “Insuljel.” 
a protective silicone insulator coat- 
ing, is said to permit application of 
the same coating thickness of grease 
to insulators in less time, and with 
less total volume of material handled. 
Faster evaporation of vehicle and im- 
proved spraying qualities are also 
cited. Insulator Dept., General Elec- 
tric Co., P. O. Box 57, Baltimore 3, 
Md. 
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‘Teflon’ FEP Insulated Wire 


Type K, KK, and KT wire insu- 
lated with Teflon 100 FEP in accord- 
ance with Mil W-16878D is now 
available. Unusual electrical proper- 
ties, exceptional heat resistance with 
operating ranges up to 200°C, chemi- 
cal inertness, low permeability, tough- 
ness and strength, excellent weather- 
ability, non-adhesiveness, ice release, 
transparency, low friction, and low 
moisture absorption are claimed. 
Phalo Plastics Corp., Shrewsbury, 
Mass. 
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i W ISH e 


Insulation 
Directory] Encyclopedia Issue 


WE HAD 
ADVERTISED 
IN THE 


When they saw an actual copy which surpassed all pre-publication 
promises, plenty of advertising and sales managers regretted that their 


companies had not advertised in the 1961 Insulation Directory /Encylo- 
pedia. 


The 1962 issue of the ID/E is going to be even better—tentatively 
planned improvements include: 


1. Clearer and more complete address listings and product listings. 
2. Addition of a trade name listing. 


3. Revision, expansion, and up-dating of all product sections or 
chapters. 


4. Addition of an index to all products. 


5. New sections and chapters on insulation applications and stand- 
ards. 


6. More illustrations. 
7. More helpful advertising which gives specific product data. 


8. Heavier, stiffer cover stock. 


As you know, the encyclopedia portion, which represented over 90 
percent of the editorial content of the last issue of the ID/E is a true 
manual for users of insulation products. Here is where insulation users 
get complete, reliable and practical information on all types of insula- 
tion materials, wire, cable, printed circuits, insulated components, insula- 
tion testing equipment, and processing equipment for fabricating and 
using insulation. Insulation concepts, standards, tables, formulas, appli- 
cations, and a glossary are also included. 


The directory portion of the ID/E is a complete guide to all insulation 
product and equipment producers and vendors. Here is where users 
can find out what products are available and who supplies them. 


Only display advertisers get free bold face listings in the DAS, 


BE SURE TO BUDGET AND SCHEDULE NOW FOR A SUFFICIENT NUM- 
BER OF ADVERTISING PAGES TO COMPLETELY TELL YOUR STORY 
IN THE MAY, 1962 ISSUE OF THE INSULATION DIRECTORY/EN- 


GYCLOPEDIA. 


Lake Publishing Corporation 

311 East Park Ave. @ Box 270 
Libertyville, Illinois 

Phone: Area Code 312, EMpire 2-8711 
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Fifty-ninth in a series of odd and 
interesting inventions in the electri- 
onics field from the files of the U. S. 
Patent Office. 

e 

The illustration shows what may 
have been the grand-daddy of present- 
day electric vibrator lounge chairs 
(now always illustrated with some 
slender young lovely who does not 
appear to need reduction—or expan- 
sion—in any dimension). It was pat- 
ented by Carl O. Lindstrom of Chi- 
cago in 1909. 

The invention relates to “electro- 
vibratory apparatus used in the treat- 
ment of diseases, and has for its object 
to provide a simple and convenient 
combination of parts whereby a chair 
or seat occupied by the patient has 
imparted to it a rapid vibratory move- 
ment which in turn is imparted to the 
patient.” 

In the illustration, 1 represents a 
chair or seat, 2 is the electro-vibrator, 
3 is a battery or other source of sup- 
ply, and 4 is a clamp adapted for en- 
gagement with any desired part of 
the chair or seat. At each end of the 
clamp are angular jambs 5 and 6 
through one of which passes the 
clamping screw 7 by which the clamp 
is secured to the desired part of the 
chair, 8 are a pair of segmental wire 
jaws attached at one end to the body 
portion of the clamp in a pivotal man- 
ner, while the other ends of the jaws 
are provided with eyes for the pas- 
sage of a clamping screw 9, by means 
of which the jaws are firmly clamped 
around the body of the electro- 
vibrator. 

As stated in the patent, “In use the 
vibrator imparts a rapid vibratory 
movement to the chair or seat, which 
movement in turn is imparted to the 
patient occupying the seat, and has 
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Pixilated Patents 


By Mike Rivise 


been found from extensive use to af- 
ford good curative effects in the treat- 
ment of many types of nervous and 
other diseases.” 

Apparently this unit could be at- 


tr 


ila 


tached to any suitable chair. This 
ereatly interested an acquaintance of 
ours. It seems he had a specific appli- 
cation in mind. .. a certain rocking 


chair located in our nation’s capital. 


INSULATION TESTING 


Engineering * Production * Maintenance 


\ Materials 
\— Components 
\— Equipment 


High Voltage Breakdown 

HYPOT Test Sets with outputs from 5 kv to 
150 ky and up. Test wire, cables, transform- 
€rs, motors and components to ASTM and 
Federal specifications. Write for manual. 


Mobile HYPOT for test- 
ing heavy duty electrical 
Insulation Resistance equipment.” 
VIBROTESY Megohmmeters have direct read- 
ing ranges to FIVE MILLION Megohns. Self- 
contained electronic power supply eliminates 
cranking and leveling. Write for manual. 


Insulation Materials Tester 
Interchangeable test fixtures for tape, plastic 
sheet, film, tubing, porcelain, cloth and var- 
nishes. Models provide 35 ky and up for test. Model 4501 HYPOT Mate- 
Insulating Oils Tester rials Tester. Meets D-149 
Dielectric strength testing of insulating liquids Sheer ay She cmcak cay 
to ASTM specifications. Rapid, simplified a. 
Operation. Automatic rate of rise control 
optional. . 
Arc Resistance Tester 
Tests ability of insulating materials to resist 
ans in accord with ASTM and Federal Model 4505 HYPOT Oil 
pecifications. Complete with electrode assem- Tester provides 0-35 kv 
bly and specimen holder. at 2 ket 


Write for Manual J-67 


ASSOCIATED Resewrcu 
“Electrical Testing een Since 1936" ncorpotaiol 


3772 W. Belmont Avenue e Chicago 18, Illinois 
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Armature Twines, Wedges 

Bi-Seal Tapes 

Coil Winding Machines 

Cotton Tapes and Webbings 

Cotton Sleevings 

Commutators 

Cuffed Insulating Papers 

Extruded Plastic Tubings 

Fiberglas Tapes, Cords and 
Sleevings ee 

Friction and Rubber Tapes | 

Insulating Varnishes and : 
Compounds 

Low-Pressure Laminates 

Magnet : Wire 

Mica—Built-up and Raw 

Motor Enamels 

Pressure Sensitive Tapes 

Safe-T-Seal 

Silicone Rubber Extruded Tubings 

Silicone Rubber Coated Fiberglas 
Tubing 

Silicone Wedges 

fs Il Rabies Tapes pipetted SC A 

Undercutting Machines an aws 

centra y Varnished Sleevings and 


TLEINOIS 


KENTUCKY 
St 


Tubings—Cotton, Fiberglas and 
located Raven, 3 
ELECTRICAL Varnished Cambric, Paper and 


INSULATION for vick Tapes 
q Vinyl Fiberglas Tubings and 
i Sleevings 
service Vinyl Tape 
Wire Brushes 
Wire Markers 


i) 
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“Black CRYSTOLON”*” grain 


..crystals that 
master lightning’ 


Often referred to as ‘Black CRYSTOLON’’, Norton E 179 
CRYSTOLON Electrical Grade silicon carbide grain is widely used 
in lightning arrestors — and in a steadily increasing variety of 
other nonlinear resistor applications in the electrical-electronics 
field. 

These applications include protection of coils from overvoltage, 
protection of relay contacts, and general voltage stabilization... 
with voltage or surge control requirements ranging from thou- 
sands of amps to microamps. .. in resistors ranging in volume 
from thick arrestor blocks to paper-thin varistors. 

To control its semiconduction properties, E 179 differs from 
regular CRYSTOLON silicon carbide grain by the addition of 
alumina. But the most important control of E 179 is constant 
control through each step of manufacture, from electric furnace 
to shipping drum. Accurate, duplicable grain impedance (resis- 
tivity) is assured by careful furnacing, grain processing, sizing, 
blending and surge testing. 

In loose pack or ceramic bonded form, E 179 CRYSTOLON grain 
has the nonlinear current-voltage relation I = AE‘, where ‘“‘A’”’ 
and “‘n” are constants. For loose grain ‘‘n’’ may be as high as 
10; for bonded grain it is usually between 3 and 7. 

For surge tests, standard 280 ampere pulses are passed through 
a column of compressed E 179 CRYSTOLON grain, 1” diameter x 
1” long. Voltage across the cell is measured in kilovolts per inch. 
E 179 CRYSTOLON grain is available in sizes of 60 to 240 mesh, 
covering a surge test range of 1.6 to 13.0 KV/inch. 

For further facts, contact NORTON CoMPANY, Refractories 
Division, 590 New Bond Street, Worcester, Mass. 


*Trade Mark Reg. U. S. Pat. Off. and Foreign Countries. 


NORTON, 


REFRACTORIES 
Crystallizing ideas into products 
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New Instruments and Equipment 


For further information on these 
products print the item number on the 
Reader Service Inquiry Card on the 
back cover. Fill out and mail the card 
—no postage is required. Insulation 
will immediately forward your in- 
quiry to the manufacturers concerned 
so that they can send you more infor- 
mation promptly. 


Miniature Recording Voltmeter 


New recording voltmeter will make 
a legible, permanent record on a mov- 
ing paper tape (214” x 35’). It fea- 
tures simplified paper loading, ex- 
panded scale, and miniature size. The 
recorder is only slightly largerthan a 
panel meter (3-1/16% x 594” x 
1-11/16”; 20 ozs). It is said to be 
sensitive, completely portable, and 


easy to operate. The unit is available, 
complete with leather carrying case, 
line cord, and test probes, in two 
models: regular scale (0/150/300/- 
600 v a-c) and with an expanded scale 
(95 to 130, 190 to 260 v a-c). Regu- 
lar scale models list for $79.85; ex- 
panded-scale models for $84.85. Am- 
probe Instrument Corp., 630 Merrick 
Road, Lynbrook, N.Y. 
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Large and Small Stator Slot Liners 
Inserted Automatically in One Cycle 


Dual cuffed stator slot cell inserter 
will insert both large and small cuffed 
slot liners in the same cycle. Model 
SCM-45-2V is reported to insert up to 
150 slot cells per minute—either 
square or round bottom. The cuffed 
liner inserter rolls a cuff edge into the 
paper, feeds and cuts it, forms it into 
shape, and inserts the formed insula- 
tion into the slot. Then it indexes au- 
tomatically, selecting either small or 
large slots in sequence, repeats the 
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operation until all the slots in the 
stator are filled, and stops automati- 
cally. An expanding mandrel clamps 
the stator to the machine. It can be 
adjusted for any stack height up to 
41%’" by changing the width of the 
insulation paper used. The inserter 
accepts stators with up to 7” inside 
diameter—larger stators with ma- 
chine modification. Possis Machine 


Corp., 825 Rhode Island Ave. S., Min- 
neapolis 26, Minn. 
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Electro-Hot Air Welding Tools 
For Thermoplastic Materials 


New addition to a line of electro- 
hot air welding tools which are de- 
signed for rapid, low cost welding of 
vinyls, polyethylene, and other ther- 
moplastic materials, the Model LPS 
weighing only 1 lb is said to be ideally 
suited for both experimental work and 
for regular production welding. Air 
can be supplied by a regular com- 
pressed air system or by special radial 
blowers. Among the many features 
claimed are a plug-in heating element 


which provides for extremely high 
temperatures and is easily replace- 
able; a switch in the handle to change 
the temperature range, while fine tem- 
perature 


adjustments are possible 
through control of air intake; and a 
built-in thermostat for safety should 
the tool be connected without an air 
supply. The tool is supplied with non- 
corrosive vinyl air hose and extra 
nozzles and is priced at $49.50. Avail- 
able for both 110 v and 220 v opera- 


tion. Weldotron Corp., 907-R Freling- 


huysen Ave., Newark, N.J. 
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Heavy Duty A-C Breakdown Tester 
Designed for Safety Engineering 


A new high voltage a-c breakdown 
test set has been designed for the re- 
quirements of safety engineering ap- 
plications such as insulation tests of 
gloves, lineman’s tools, and mobile 
work towers, as well as for testing a 
wide range of electrical equipment 
including cables, bushings, switch- 
gear, transformers, and motors. The 
model 4950 A-C “Hypot” provides 
test potential continuously adjustable 


from zero to 60 kv and is rated at 20 
kva. The output voltage rise may be 
automatically controlled at any rate 
from 300 to 3000 v/sec. The dwell 
time, at selected maximum test volt- 
age, can be set for periods of up to 15 
minutes. Associated Research Inc.. 
3777 W. Belmont Ave., Chicago 18. 
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NM Plastic Jacketed Cable Ripper 


The outer covering of the new type 
NM plastic jacketed cable is said to 
be readily slit with a new cable rip- 
per. It is claimed that this new tool, 
catalog No. Hi-225, also rips all sizes 
of braided non-metallic sheathed 
cable without harming the insulation 


of individual wires. The tool is made 
of steel, is 514” long, and formed to 
conveniently fit the hand. The cable 
is slipped into the tool from the side. 
A press of the thumb causes a case 
hardened point to pierce the jacket, 


nd a straight-away pull slits it to end 
f cable. Price is 43¢. Holub Indus- 


‘ies Inc., Sycamore, III. 
tint No. Ins. 205 on Reader Service Card 


arge Volume, Low Gradient 
emperature Chamber 


Large volume, low gradient tem- 
erature chamber, model 1O60B. re- 
ortedly has temperature profile char- 
cteristics suitable for Mil. Spec. test- 
ng of large assemblies where temper- 
ture variation throughout the speci- 
nen, including gradient, control vari- 
tions, and drift is not to exceed 
£1°C. Test volume is approximately 
» cu ft. Special fixtures are available 
or testing large quantities of small 
omponents for quality control type 
est runs. Temperature range is 
—100°F to +500°F (—73.3°C to 
60°C). Unit may be automatically 
ycled between two temperatures. 
Jelta Design Inc., 31603 Adams Ave.. 
an Diego 16, Calif. 
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nsulation Compound Melters 
‘or Transformer Manufacture 


Electrically heated and thermostati- 
cally controlled compound melters are 
ised to melt insulation material used 
n manufacture of transformers. The 
units are equipped with electrically 


neated draw-off valves which dispense 


thus bonding the element, and with a 
mechanical agitator for proper mix- 
ture. Sta-Warm Electric Co., a sub- 
sidiary of Wakefield Corp., Ravenna. 
Ohio. 
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Device Measures and 
Sontrols Temperature 


A new infrared industrial pyrom- 
eter no larger than a hand movie 
camera is said to accurately pinpoint 
remote temperature. It is designed to 
cover the industrial infrared wave 


Call your nearest R/M District Office. 


*Registered TM for Du Pont fluorocarbon resins 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1. CHICAGO 31 e CLEVELAND 16 e DALLAS 26 ¢ DENVER 16 e DETROIT 2 
HOUSTON 1 e LOS ANGELES 58 e MINNEAPOLIS 16 © NEW ORLEANS 17 @ PASSAIC @ PHILADELPHIA 3 
PITTSBURGH 22 ¢ SOUTH SAN FRANCISCO 5 ¢ SEATTLE 4 PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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length spectrum of from 1-12 microns. 
High sensitivity and fast response re- 
portedly enable it to measure and 
control the temperature of any size 
object, whether the target is station- 
ary or moving at various speeds. The 
new “Servotherm” pyrometer is stated 
to be ideal for application wherever 
surfaces do not permit physical con- 
tact, with moving objects, with tiny 
targets, for high speed measurements, 
and for measurements in hazardous, 
noxious, or other adverse environ- 
ments. Servo Corp. of America, 111 


New South Rd., Hicksville, N.Y. 
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Improved Insulation Tester 


Improved, pocket-size “Megger” in- 
sulation tester, the Mark III with a 
constant voltage hand generator, is 
said to provide steady testing voltage 


without dependence on batteries or 
other current supply. Three ranges of 
instruments are available: 100 v d-c, 
0.02-20 megohms; 250 v d-c, 0.05-50 
megohms; 500 v d-c, 0.1-100 meg- 
ohms. Each of these models is also 
available with a double scale and se- 
lector switch for 0-10,000 ohms. The 
single scale, 500 v model is suited for 
testing house wiring, domestic appli- 
ances, portable tools, etc., operating 
on 115 and 230 v. The 250 and 100 v 
instruments are for lower voltage cir- 
cuits. James G. Biddle Co., 1316 Arch 
St., Philadelphia 7, Pa. 
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Rigid Urethane Foaming Machine 


A new rigid urethane foaming 
machine, the Viking Mark III-A 
and IV-A, is stated to offer accurate 
reproducible ratio settings. Annular 
pumps reportedly permit calibration 
of every machine to NAFIL formula- 
tions. The user simply dials lbs/min 
foam flow rate, which eliminates 
weighing components and_ constant 
metering checks. The Viking Mark 
V spray or pour head is claimed to be 
self-cleaning, whether use is constant 
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or intermittent, and to have a dwell 
time of up to 4 hrs between shots. A 
lever movement changes from pour 
to spray and vice-versa. The machine 
is 25” long, 22” wide, and 19” high. 
It weighs 175 lbs. Chase Chemical 
Corp., 3527 Smallman St., Pittsburgh 
TePa; 
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Rotary Wire Stripper 


Model 79 swing blade rotary wire 
stripper is designed for the convenient 
stripping of wires where it is difficult 
to bring the wire to a bench-type wire 
stripper, e.g., wires projecting from 
large panels, cabinets, air frames, 
heavy harnesses, bulky multi-conduc- 
tor cables, etc. It is said to strip ex- 
truded or wrapped insulations, includ- 
ing “Teflon” without nicking the 
conductor and to leave stranded con- 
ductors firmly twisted for termination. 
The complete unit weighs 71% lbs. 
The hand piece weighs 12 ozs and is 
1144” diameter. Catalog form 132 
available. Carpenter Mfg. Co. Inc., 


P.O. Box 217, Dewitt 14, N.Y. 
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Resin Gun Mixes and Sprays 
Two Component Resin Systems 


A new unit for mixing and dispens- 


ing reactive resins and_ hardeners, 
called the “Turvort” head, has been 
incorporated into a gun weighing less 
than a pound. When equipped with 
proper spray tips, it can do airless 
spraying of multicomponent 


resin 


materials. Design is said to eliminate 
the need for solvent purging. Trigger 
action gun permits convenient spray- 


ing of urethane foam resin materials, 
liquid epoxy resins, liquid polyester 
resins, and many other materials when 
equipped with an appropriate meter- 
ing system to supply materials in the 
proper proportions. The Leal Corp., 
P.O. Box 53, Oaklyn, N.J. 
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Automatic Vacuum Systems Control 


A device which functions like a 
radio alarm clock can be used to con- 
trol or protect the operation of indus- 
trial vacuum systems. Called “Protec- 
tovac,” the 10-lb unit automatically 
maintains any preselected level of 


pressure from 40 to 1000 microns for 
vacuum furnaces, coaters, and pump- 
ing systems. The unit is said to offer 
savings in equipment maintenance 
and product quality control. Price is 
$375. NRC Equipment Corp., sub- 
sidiary of National Research Corp., 


160 Charlemont St., Newton 61, Mass. 
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Controlled Environment System 
For Baking Electronic Parts 


A controlled environment system 
incorporating a new type of conveyor- 
ized oven can be adapted to the manu- 
facture of a wide variety of electronic 


components. Heart of the controlled 
atmosphere system is an infra-ray con- 
veyor oven said to be capable of 
baking out impurities by focusing 


heat directly on component parts and 
heating them to within 44°F of the 
desired temperature. The system con- 
sists of three controlled atmosphere 
assembly enclosures and two infra- 
ray ovens. Temperature Engineering 
Corp.. Riverton, N.J. 
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Temperature Testing Center 


A convenient, movable test stand 


designed to centralize temperature 
tests In one area has a 24” x 30” rub- 
berized working surface which will 
accommodate a series of portable 
temperature chambers. It also has a 


similar size storage shelf beneath the 
unit. Provisions are made for the | 
‘storage of two 50-lb bottles of liquid 
CO. used in conjunction with the | 
temperature chambers. Delta Design | 
Inc., 3163 Adams Ave., San Diego 
16, Calif. 
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Sonic Gun for Defoaming, Degassing, 
Mixing, and Dispensing 


Instantaneous ultrasonic defoaming, 
degassing, mixing, and dispersing in | 
pipe lines or tanks is possible with a 
Sonic Gun. It reportedly is effective | 
in high or low density solutions, and 
is unaffected by extreme hot or cold 
temperatures or operating pressures. 
Price is $300. Ultrasonic Industries 
Inc.. Ames Court, Engineers Hill, 


Plainview, L.I., N.Y: | 
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Carbide Drills for 
Printed Circuit Boards 


A new standard line of solid car- | 
bide drills is designed primarily for 


dha 1 Mh) welihs 


ACME 3-2- 530 i 
\ \ DIALLYL PHTHALATE / 


MOLDING COMPOUND 
meets all Ih 


igs e GDI-30F 


(Mil-M-19833) 
REQUIREMENTS " 
including 


FLAME. 
“RESISTANCE | 


NOW—the best dielectric with 
the best moldability is even better! 


Nig 4 | 


If your product requires exceptional flame resistance, as well as high 
heat resistance... outstanding dielectric properties ... best mold- 
ability ... complete dimensional stability ... rugged strength ...and 
excellent insulation resistance—investigate Acme 3-2-530 D-A-P 
Molding Compound. 


Ideal for the most critical and demanding electronic and electrical 
component applications, Acme 3-2-5380 is manufactured to comply 
with MIL-M-19833, Type GDI-30F (certification on request). It is 
also specifically designed to meet the requirements for new barrier 
type terminal boards, as outlined in specification MIL-T-16784, now 
being revised. 


In addition to substantially exceeding applicable MIL spec. flame 
resistance requirements, Acme 3-2-5380 offers ultra-high strength and 
heat resistance. Formulated with long glass fibers and heat resistant 
D-A-P polymers, it provides new high levels of tensile, flexural and 
impact strength, plus retention of essential properties at higher 


temperatures. 


We invite your request for a complete data sheet, samples for trial, 
or consultation with our field service men. 
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use in stack drilling printed circuit 
boards on various high production 
type machines. Designated series 
362-N, the new drills feature a 118°- 
120° included point angle, with pri- 
mary and secondary lip relief angles 
of 6°-7° and 30°-40° respectively. 
These factors—plus the drills’ .015” 
maximum webb at the point—re- 
portedly permit fast, accurate drilling 
of smooth, burr-free holes in epoxy 
and phenolic laminates. In addition, 
all drills in the new line are said to 
be finished with highly polished flutes 
and strong, sharp edges to assure a 
faster, cleaner cutting action, high 
resistance to wear, and longer tool 


life. Ace Drill Corp., Adrian, Mich. 
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Batch Ovens for Treating Insulation 


Mechanical convection, horizontal 
airflow, industrial batch ovens are 
available in two temperature ranges: 
to 356°F (180°C) and to 600°F 
(316°C), the ovens are used for 
general aging, curing, drying, pre- 
heating tempering, coil and armature 
baking, core baking, synthetic finish 
baking, and many similar procedures. 
Indicating/controlling thermostat re- 
portedly provides quick reading and 
setting of oven temperature. Six stand- 
ard sizes are available from 16 to 96 
cu ft. Blue M Electric Co., 138th & 
Chatham St., Blue Island, Ill. 


Prin# No. Ins. 218 on Reader Service Card 
Accessories for Vacuum Evaporators 


New accessories for commercial 
vacuum evaporator systems consist 
of precision machined collars to fit 
between the bell jar and the baseplate 
of a vacuum system. Collars can be 
supplied for 6”, 12”, 14”, 18”, or 
24” bell jars, and have a large num- 
ber of feed-through ports. Each 2” 
diameter port has a flat pad with four 
mounting studs and is designed to 
take any standard VTI flanged feed- 
through. These include feed-throughs 
for high and low voltages and cur- 
rent; cooling water; RF heating; 
ionization, discharge, and thermo- 
couple gauges; etc. Collar/baseplate 
combinations as one-piece assemblies 
are also available. A first range of 
standard chambers has also been de- 
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signed to be used with the new 6”, 
8-port collars. Equipment Div., Vac- 
uum Technology Inc., P.O. Box 3125, 
Van Nuys, Calif. 
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Air-Powered Centrifugal Coater 


A completely air-powered centri- 
fugal coater applies many types of 
coatings to small parts. Use of air 
power reportedly provides several ad- 
vantages. Units comply with safety 
codes and provide full control over 
film thickness of almost any type of 


coating. Although these coaters were 
designed primarily for paints and lac- 
quers, they can safely handle baking 
enamels, air-drying enamels, synthetic 
paints, liquid waxes, lubricants, rust 
inhibitors, and many other types of 
new plastics films. The Leon J. Barrett 


Co., P.O. Box 378, Worcester, Mass. 
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Temperature-Humidity Chamber Uses 
Liquid CO, Refrigeration 


New  temperature-humidity _ test 
chamber has no mechanical refrigera- 
tion system either for low tempera- 
ture or dehumidity conditions. The 
Econ-O-Line low-high temperature 
humidity chamber (model ELHH- 
4-LC) has internal working dimen- 
sions of 18” by 18” by 18” and con- 
tains no mechanical components. The 
test chamber utilizes liquid COs: re- 
frigeration to pull temperature down 
as far as —100°F and to control 
humidity in the 20 to 95% RH range. 
High temperature range is +350°F. 
The chamber is furnished with a 2 
pen-2 cam programming recording 
controller for complete documentation 
of its performance. Price is $2,675. 
Associated Testing Laboratories Inc., 


Wayne, N.J. 
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Insulation Breakdown and Leakage 
Tests Combined in One Instrument 


Both high voltage breakdown tests 
and insulation leakage measurements 
may be made with the model 8527 


test set. The “Hypot” section provides 
a-c potential that is continuously vari- 
able from zero to 1.5 kv for break- 
down testing, with separate read-out 
lights to indicate breakdown and 
leakage current above a preset value. 
Other models are available with 
higher a-c test potentials or; with d-c 
test potentials. The “Vibrotest” meg- 
ohmmeter section measures insulation 
resistance to 50,000 megohms. Models 
are available for measuring insulation 
resistance to five million megohms. 
The instrument may be supplied for 
mounting in a standard 19” rack or 
in a bench-type metal cabinet. Asso- 
ciated Research Inc., 3777 W. Bel- 
mont Ave., Chicago 18. 
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Machine Marks ‘'Tefion’ and 
Other Thin-Wall Insulations 


New KW-7 machines mark insu- 
lated electrical wires with the circuit 
code reference identification of each 
wire. Use of letter-numeral coding on 
single-color wire is said to reduce 
wire inventory problems, speed pro- 
duction, and reduce wire harness 
Latest improve- 
ments reportedly enable marking of 
various new wire coverings, including 
Teflon and thin-wall insulations to 
military and commercial require- 
ments. Kingsley Machine Co., 850 
Cahuenga Blvd., Hollywood 38, Calif. 
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Electrostatic Generators for 
Cable and Insulation Testing 


The new electrostatic generators. 
models AK600-4 and AKS600-4, are 
said to be designed for applications 
where accuracy and close regulation 
of output voltage are critical. Rated 
at 600 kv, 4 ma, the power supplies 
can be utilized for many industrial 
and research applications including 
cable and insulation testing. Both 


units reportedly provide essentially 
pure d-c output, infinitely variable 
voltages to 600 kv, and safety features 
which include low output capacitance, 
minimal short circuit and overload 
currents, and remote adjustment and 
shutdown. Input voltage for each 
model is three phase, 220/380 v, 60 
cps standard, with 50 cps optional. 
The generators are designed in three 
modules so that the control and elec- 
tronic sections (low voltage) may be 
remotely located from the high volt- 
age section. Total weight is under 
2400 lbs. SAMES, 30 Broad St., New 
York 4. 


Print No. Ins. 224 on Reader Service Card 
Automatic Capacitor Tester 
Has Alarm, Failure Memory 

An automatic capacitor test set to 
sequentially measure leakage current 


in as many as 30 capacitors and pro- | 


vide a record of failures, model 8515, 
is equipped with panel lights to indi- 
cate the unit under test. A memory 
light signals the failure of a unit, and 
remains illuminated as the automatic 
test sequence continues. Fixtures may 
also be employed to test other com- 
ponents, assemblies, and cables with 


up to 50 conductors. Unit supplies a 
d-c potential continuously adjustable 
from 0 to 20 kv for capacitor testing. 
A motorized control raises the test 
potential at the rate of 300 v/second 
to any pre-set value, and then returns 
to zero. The leakage current measure- 
ment ranges are 0-10 to 0-250 micro- 
amperes. The heavy duty power sup- 
ply provides a charging current of 20 
milliamperes for rapid testing of ca- 
pacitors. Associated Research Inc., 


3777 W. Belmont Ave., Chicago 18. 
Print No. Ins. 225 on Reader Service Card 


Encapsulation 


Vacuum Casting 


Freeze Drying 


GET THE 


AULL 
STORY 


FOR YOUR LABORATORY OR PRODUCTION EQUIP- 
MENT NEEDS, AND FOR APPLICATION ENGINEERING 
ASSISTANCE IN THE FOLLOWING BROAD AREAS: 


Compression and Transfer Molding 
Vacuum Impregnation and Potting 


Vacuum Metallizing 
Relay Drying and Filling 
Liquid Resin Metering, Mixing, Dispensing 


Vacuum Heat Treating 


UP-TO-DATE SYSTEMS — BOTH STANDARD & CUSTOM 


2 Sl parecer rey 2 
3 ara COR Pee EON 


Hatboro, Pennsylvania 


Export Division: 1505 Race St., Philadelphia 2, Penna. 


Print Ins. 40 on Reader Service Card 


CSames 


ELECTROSTATIC GENERATORS 


Utilized Worldwide for Applications in: 


Nuclear Physics, Insulation Testing, 
Electron Microscopy, Mineral Separation, 
Electrostatic Precipitation 


Provide High-Voltage Power Supplies in a 
Wide Range of Models... Featuring: 
e@ Essentially pure DC output 
Voltages to 600 KV, infinitely variable 
Current to 14 ma 


Medium or High Stability, to 0.1% hr. 
drift 


Easily adjustable, closely regulated out- 
put voltages to .001% 


Simplified maintenance, long life 


Extreme safety: Low output capacitance, 
Minimal short-circuit & overload currents, 
Remote adjustment & shut down 


Write now for new Catalog 100 covering the com- 
plete line of Sames Electrostatic Generators. 


Chames 


Dept. 411, 30 Broad St., New York 4, N.Y. 
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All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To ob- 
tain your free copies, just print the 
item number on the Reader Service 
Card on the back cover. Fill owt and 
mail the card—no postage is required. 
Insulation immediately forwards your 
requests to the companies concerned 
so that the literature can be sent to 
you promptly. 


Plastics Products Brochure 


New brochure outlines services and 
products offered in the laminated, 
fabricated, and molded laminated 
plastic fields. Illustrated are printed 
circuits and intricately machined mili- 


tary parts, as well as sturdy molded 
laminated parts. Brochure also de- 
scribes manufacturing, quality con- 


trol methods, and research facilities. 
12 pages. The Richardson Co., 2634 
Lake St., Melrose Park, Ill. 


Print No. Ins. 301 on Reader Service Card 


Electro-Mechanical Insulation 
Tubing Bulletin 


New bulletin compares test results 
on an electro-mechanical insulation 
tubing composed of continuous fila- 
ment woven glass fabric grade with a 
phenolic binder with competitive tub- 
ing. Complete specifications and elec- 
trical applications are listed. A table 
of decimal equivalents is also given. 
4 pages. United Fiberglass Co., 4001 
N. W. 24th St., Miami 42, Fla. 


Print No. Ins. 302 on Reader Service Card 
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New Literature 


Silicone Fluids Reference 


New, comprehensive technical ref- 
erence describes the broad range of 
major silicone fluids used as dielec- 
trics, as additives in urethane foams, 
and for many other applications. 
Designated S-9, the publication in- 
cludes a physical data summary chart, 
which permits easy identification of 
major grades of materials available, 
and a silicone fluid selector, in which 
available silicone fluid grades are 
identified by major application areas. 
20 pages. Silicone Products Dept., 
General Electric Co., Waterford, N.Y. 


Print No. Ins. 303 on Reader Service Card 


Bulletin on New Epoxy 
Molding Compound 


New sales/service bulletin 1501-8-1 
describes new epoxy molding com- 
pounds developed for high speed, high 
volume, automated molding opera- 
tions. It outlines ~molding ~methods, 
mold design, and applications, and 
illustrates typical procedures with the 
new material under actual production 
conditions. 4 pages. American- 
Marietta Co., 3400 13th Ave., South- 
west, Seattle 4, Wash. 


Print No. Ins. 304 on Reader Service Card 
Bulletin on "'Teflon"'-Lined Rubber Tubing 


Teflon-lined rubber tubing for 
transmitting electrical and electronic 
cabling and for other applications 
where protection to the Teflon is re- 
quired to prevent kinking or abrad- 
ing in service is illustrated and de- 
scribed in new bulletin No. 1-RR. 
Advantages of a Teflon-neoprene com- 
bination and standard sizes of tubing 
available are given. 2 pages. Penn- 
sylvania Fluorocarbon Co. Inc., 1115 


North 38th St., Philadelphia 4, Pa. 


Print No. Ins. 305 on Reader Service Card 
Spec Sheets For Insulation Papers 


Standard specification sheets and a 
listing of physical and chemical test 
methods for kraft and glassine elec- 
trical insulating papers are available. 
The specification sheets show such 
characteristics as caliper, density, con- 


ducting particles, moisture content, 
dielectric strength, ash content, pH 
water extract, basis weight, and coy- 
erage. 5 pages, Dept. PI-381, Paper 
Products Div., Minnesota Mining and 
Manufacturing Co., 900 Bush Ave., 
St. Paul 6, Minn. 


Print No. Ins. 306 on Reader Service Card 


Brochure on New Facility 
For Silicone Molding Compounds 


New customer service facility offer- 
ing complete engineering service to 
end users and fabricators of parts 
made from silicone molding com- 
pounds is described and illustrated in 
brochure No. 7-604. 8 pages. Dept. 
WTR, Dow Corning Corp., Midland, 
Mich. 


Print No. Ins. 307 on Reader Service Card 


Catalog of Diamond Tools 
For Cutting Ceramics 


A new catalog of diamond wheels 
and diamond hones contains general 
information on diamond wheels, rec- 
ommended starting specifications for 
a wide variety of work, prices, and a 
section on wheels for silicon and ger- 
manium cutting. Norton Gos Wor- 


cester 6, Mass. 
Print No. Ins. 308 on Reader Service Card 


Folder on Modular Terminal 
Panel Wiring Block 


New folder details complete specifi- 
cations on a new modular terminal 
panel block, trademarked 
“Termi-blok,” which is designed to 
replace barrier boards and terminal 
boards in — switchboards, control 
industrial instrumentation, 
and other applications. Advantages, 
dimensions, and test data are given. 
4 pages. AMP Inc., Eisenhower Blvd., 


Harrisburg, Pa. 
Print No. Ins. 309 on Reader Service Card 


wiring 


panels, 


Report on Extrusion of 
Polypropylene Monofilament 


Monofilament extrusion with a 
polypropylene is comprehensively dis- 
cussed in Technical Report No. 6. 
Report also examines electrical and 
physical properties of polypropylene 
monofilament and describes the var- 


TT 
THE INSULATION CHALLENGE ... 


A Complacency-Shattering Exclusive Editorial 
Milestone in the February Issue of Insulation! 


Once again, Insulation leads the way with a memorable 
series of articles in the February 1962 issue which will 
shock, interest, and challenge its readers. Developed around 
the theme of “The Insulation Challenge,” these articles will 
tell readers where insulation technology stands today and 
where it has to get to in a hurry if this country is to meet 
the crucial domestic and world-wide challenges which face 
us. Whether it is a washing machine motor or a missile, 
the problems are acute, and these articles will pinpoint 
our insulation shortcomings and attributes. Insulation’s 
February conference issue will do more than just give com- 
plete conference information, it will set an editorial pace 
that will serve as a publication value measurement for 
years to come. It presents a significant advertising oppor- 
tunity for your firm to explain how it is meeting the chal- 
lenge. Titles and authors for this series are shown below: 


Why the Challenge Must Be Met, Dr. Wernher von Braun, 
Supervisory Physical Scientist, Director, George C. Mar- 
shall Space Flight Center, National Aeronautics and 
Space Administration. 

The Design Challenge, K. N. Mathes, Insulation System 
Engineer, General Engineering Laboratory, General 
Electric Co. 

The Reliability Challenge, R. B. Feuchtbaum, Member of 
Technical Staff, Materials and Processes Section, Hughes 
Aircraft Co. 


The Molecular Research Challenge, R. B. Young, Research 
and Development, Insulating Materials Department, Gen- 
eral Electric Co. 

The Training Challenge, M. L. Manning, Dean of Engi- 
neering, South Dakota State College. 

The Testing Challenge, Harold Miller, Vice President, 
Engineering, Associated Research Inc. 

The Standards Challenge, Dr. Arnold H. Scott, Physicist, 
Dielectrics Section, Electricity Division, National Bu- 
reau of Standards. 

The Radiation Challenge, V. J. Linnenbom, Head, Radia- 
tion Effects Branch, Radiation Division, U. S. Naval Re- 
search Laboratory. 

The High Temperature Challenge, Battelle Memorial In- 
stitute. 

The Cryogenics Challenge, Joel H. Lieb, Engineering Spe- 
cialist, Materials Engineering, Chemical Unit, and 
Robert E. Mowers, Research Engineer, Rocketdyne, A 
Division of North American Aviation Inc. 

The Chemical and Moisture Resistance Challenge, H. R. 
Sheppard, Manager, Chemical Application Section, Ma- 
terials Laboratories, Westinghouse Electric Corp. 

The Electrical Challenge, M. L. Manning, Dean of Engi- 
neering, South Dakota State College. 

The Mechanical Challenge, J. R. Huntsberger, Fabrics and 
Finishes Department, Research Division, Experimental 
Station, E. I. du Pont de Nemours & Co. 


REASONS FOR ADVERTISING IN THE SPECIAL 


FEBRUARY CONFERENCE ISSUE OF INSULATION 


© Editorial Support—there will be tremendous editorial 
support for your advertising in the February issue of Jn- 
sulation. First, it will be referred to constantly during the 
conference because it will give complete details on the 
program, exhibits, tours, points of interest, luncheons, ban- 
quets, and other conference highlights. Second, the Febru- 
ary issue will feature a series of 13 exclusive, high interest 
articles developed around the theme of “The Insulation 
Challenge” (see above). A star-studded cast of expert, 
well-known authors are preparing these articles—the Feb- 
ruary issue will be saved for reference purposes for years 
to come. 

© Bonus Circulation—free copies of the February issue 
will be distributed to the thousands of registrants at the 
conference. You get this bonus circulation at no extra 
advertising charge! What’s more, you get the benefits of 
Insulation’s 22,000 plus regular circulation—the only sub- 
scription list of insulation users in the world with readers 
who are qualified on the basis of their interest in electrical/ 
electronic insulation—and nearly every subscriber has been 
personally verified with better than 96% of the subscriptions 
addressed to a specific name and title. 

© Stature and Spokesman for the Industry—because of the 
valuable communications contributions /nsulation has made, 
it has achieved unequalled stature and is recognized as the 


spokesman for the insulation user industry. This pre- 
eminence is associated with your company when you adver- 
tise in Insulation. The prestige of Insulation has been en- 
hanced by its pioneering editorial efforts and its donation of 
the Golden Omega Award to the conference for presenta- 
tion to such technological leaders as Vice Admiral Hyman 
Rickover, USN, of nuclear submarine fame, and Dr. Mervin 
J. Kelly, who had so much to do with the development of 
the transistor. 

© Effective, Waste-Free Devotion to the Interests of Your 
Customers—only Insulation concentrates exclusively on 
serving the insulation design users and buyers in the 
electrical/electronic industries who are your potential cus- 
tomers. This waste-free circulation and editorial which is 
not duplicated elsewhere means that your advertising can 
be completely effective. 

Make sure you speak to all your potential customers at 
the Electrical Insulation Conference with dominant adver- 
tising in the February issue of Insulation. Ask for com- 
plete media and market data file. 


Insulation @ Lake Publishing Corporation 
Box 270, 311 East Park Ave., Libertyville, Illinois 
Phone Area Code 312, EMpire 2-871 1 
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ious steps involved in its production. 
16 pages. Plastics Div., Eastman 
Chemical Products Inc., subsidiary 
of Eastman Kodak Co., Kingsport, 
Tenn. 

Print No. Ins. 310 on Reader Service Card 


Bulletin on Silicone Rubber 
For Wire and Cable 


New bulletin S-4 describes the var- 
ious silicone rubber compounds now 
available for use as wire and cable 
insulation. In addition to tables show- 
ing typical properties and suggestions 
for handling compounds, the publica- 
tion also contains illustrations show- 
ing typical constructions and applica- 
tions. An added feature is a section 
on silicone rubber gums available for 
fabricator mixing. 8 pages. Silicone 
Products Dept., General Electric Co., 
Waterford, N.Y. 


Print No. Ins. 311 on Reader Service Card 


Bulletin on ‘Teflon’ Products 
And Fabricating 


Specialization in Teflon fluorocar- 
bon resin products is featured in new 
bulletin R3017. Illustrations 
many products and processing opera- 
tions on this resin and on formulations 


show 


containing reinforcing agents, includ- 
ing new X-seal rings and conventional 
products such as O-rings, back-up 
rings, packings, molded parts, ex- 
trusions, and machined parts. 8 pages. 
Allegheny Plastics Inc., Rt. 51 and 


Thorn Run Rd., Coraopolis, Pa. 
Print No. Ins. 312 on Reader Service Card 


Bulletins on Stator Insulating, 
Winding, and Lacing Machines 


Two new brochures describe a line 
of stator insulating, winding, and lac- 
ing machines. Equipment is fully 
illustrated, and _ specifications are 
given. 8 pages each. Erinac Equip- 
ment Corp., 225 Lafayette St., New 
York 12. 


Print No. Ins. 313 on Reader Service Card 
Price Schedule for ABS Resins 


New schedule gives latest prices 
for ABS polymers, including three 
new formulations, for molding, ex- 
truding, and vacuum forming. 6 
pages. Marbon Chemical Div., Borg- 
Warner Corp., Washington, W.Va. 


Print No. Ins. 314 on Reader Service Card 


Guide to Selection of Gas 
And Electric Infrared Ovens 


A guide to the use of gas and elec- 


88 = Insulation, November, 1961 


tric infrared ovens for heating, dry- 
ing, and curing details savings pos- 
sible in many applications. It also 
considers design factors, illustrates 
ovens used for plastic fusing, convey- 
orized tray drying of powders, ad- 
drying, metal pre-heating, 
armature repair, finishing, and lists 
other applications. 6 pages. Infra-Red 
Systems Inc., 240 Route 23, River- 
dale, N.J. 


Print No. Ins. 315 on Reader Service Card 


hesive 


Booklet Gives Properties and 
Applications for Acetal Plastic 


New booklet describes electrical 
and other properties and applications 
of “Delrin” acetal plastic. Design fac- 
tors (including strength and tough- 
ness), dimensional stability, resist- 
ance to solvents, fabricating and fin- 
ishing of both molded and machined 
parts, and use in electrical applica- 
tions are covered. A summary table 
of properties according to standard 
ASTM tests is included. 24 pages. 
Cadillac Plastic & Chemical Co., 15111 
Second Ave., Detroit 3, Mich. 


Print No. Ins. 316 on Reader Service Card 


Metallized Ceramics Bulletin 


Comprehensive bulletin No. 612 
contains a table of properties of ce- 
ramic compositions frequently used as 
metallized or ceramic-metal adjoin- 
ments. It also covers high and low 
temperature metallizing methods, elec- 
troplating, and design and installation 
instructions for ceramic-metal as- 
semblies. Hermetic terminal products 
available are listed and _ illustrated. 
16 pages. American Lava Corp., 


Chattanooga 5, Tenn. 
Print No. Ins. 317 on Reader Service Card 


Bulletin on Test Probe Receptacles 
For Printed Circuit Boards 


Complete specifications, electrical 
and mechanical characteristics, and 
other features of a new line of test 
probe receptacles used to test probe 
printed board circuitry are given in 
new bulletin number 474. It gives 
details for both two-leg and three-leg 
receptacles. 2 pages. AMP Inc., Har- 


risburg, Pa. 
Print No. Ins. 318 on Reader Service Card 


Epoxy Electrical Resins Selector 


Revised 


electrical resins selector 


brochure is an easy-to-read guide to 
insulating resins and their uses for 
potting, encapsulating, and coating 
electrical and electronic preducts, 
parts, and assemblies. A property 
chart covers rigid and flexible epoxy 
potting resins, thixotropic dipping 
pastes, and varnishes. Among new 
materials included are two liquid, 
flexible epoxy resins suitable for 
class H operation. Indicated for each 
resin in the listing are temperature 
class and thermal properties, physical 
and mechanical properties, pot life, 
type and proportion of hardener, and 
curing method. The selector also sum- 
marizes each resin system’s outstand- 
ing features, notes applications for 
which various resin groups are suit- 
able, and illustrates uses. 4 pages. 
Marblette Corp., 37-31 Thirtieth St., 
Long Island City 1, N.Y. 


Print No. Ins. 319 on Reader Service Card 
Capacitor Test Bulletin 


Bulletin 61-03 describes new Type 
No. 61 automatic capacitor test set 
for measuring tantalum and electro- 
lytic capacitors in the range of 0.1 
uf to 11,000 uf at 0.5 volts RMS at 
120 cycles. 2 pages. Barnes Develop- 
ment Co., 213 West Baltimore Ave., 


Lansdowne, Pa. 
Print No. Ins. 320 on Reader Service Card 


Brochure on Applications for 
Reinforced Fiberglass 


New brochure outlines the many 
and varied applications of reinforced 
fiberglass in industry. It compares 
product with other popular fabricat- 
ing materials and sets down specific 
advantages to be gained by using re- 
inforced fiberglass. Photographs of 
recent applications comprise a major 
part of the new brochure. Glastronics, 
699 Tarkiln Hill Rd.. New Bedford, 
Mass. 


Print No. Ins. 321 on Reader Service Card 


Build-In Meters Catalog 


New catalog covering a complete 
line of build-in instruments gives 
complete details on miniaturized 
panel-mounting d-c and a-c VT'VM’s 
and TRVM’s and offers the engineer 
“designers guide” information for in- 
cluding build-in instruments in end 
equipment. The information given 
includes fundamentals of range selec- 


tion, scale plate selection, and prin- 
eiples and applications of the phase 
sensitive voltmeter. Trio Laboratories, 


Plainview, Long Island, N.Y. 
Print No, Ins. 322 on Reader Service Card 


Polyviny! Acetate Manual of 
Properties and Applications 


Comprehensive technical manual 
divided into four sections contains 
detailed specifications and physical 
characteristics on all homopolymer 
and copolymer polyvinyl acetate 
resins, emulsions, solutions and spray- 
dried powders. It also provides data 
on applications and contains formu- 
lations for selected applications. 40 
pages. Shawinigan Resins Corp., Dept. 
RH, Springfield 2, Mass. 


Print No. Ins. 323 on Reader Service Card 


Bulletin on Plasticizers 
In Protective Coatings 


The plasticizing of resin coatings 
is covered from acrylics to zein in 
technical bulletin No. PL-327. Titled 
“Plasticizers in Protective Coatings,” 
the new reference contains more than 
150 suggested starting formulations 
for 19 different types of cellulosic, 
rubber, vinyl, and other resin coat- 
‘ings. There are also 10 tables of com- 
parative evaluations of plasticizers in 
as many different coating systems. 
Write to Organic Chemicals Div., 
Monsanto Chemical Co., 800 N. Lind- 
bergh Blvd., St. Louis 66, Mo. 


Bulletin on Laminated Epoxy 
Sheets, Rods, and Tubes 


New technical data on a line of 
laminated epoxy sheets, rods, and 
tubes, including typical electrical and 
mechanical properties, sizes, and 
thicknesses, is contained in bulletin 
11.200B. 5 pages. Continental-Dia- 
mond Fibre Corp., Newark, Del. 


Print No. Ins. 324 on Reader Service Card 


Guide for Designing with 
Phenolic Molding Compounds 


New illustrated folder CDC-394 
gives guidelines for designing with 
phenolic molding compounds. It lists 
typical electrical and other applica- 
tions and design properties of these 
materials and compares costs. Chem- 
ical Materials Dept., General Electric 
Co.. One Plastics Ave., Pittsfield, 
Mass. 


Print No. Ins. 325 on Reader Service Card 


MANAGEMENT CAREER 
in 
SALES ENGINEERING 


A management career in sales engineering is offered by Bentley-Harris 

Manufacturing Company. This opportunity has been created by a vigorous 
research program. 
_ New products, new techniques, and new potential markets call for an 
immediate enlargement of the sales staff. The generation of new and 
proprietary materials to meet a wide range of market needs represents an 
outstanding marketing challenge. The opportunity to participate as a 
part of the marketing management team geared to such an effort is now 
available. 

Applicants should be familiar with the properties and applications of 
electrical insulation. An electrical engineering degree is preferable but 
not absolutely necessary. Knowledge of the insulation market and expe- 
rience in the supervision of distributors and manufacturers’ agents is 
highly desirable. Basic textile and chemical knowledge as they apply to 
insulating materials would also be helpful. 

Responsibilities will include: Personal handling of large OEM accounts; 
supervising field sales activity of distributors and manufacturers’ agents 
on a national level; participation in the formulation and presentation of 
promotional and advertising programs; participation in the establish- 
ment of short and long range marketing-research objectives. 

Starting salary in five figures. Location will be in the Philadelphia area 
and traveling will be undertaken from the home office. The opportunity 
for future growth and additional responsibility is assured. 


Bentley-Harris Manufacturing Company 
Dept. E-11D - 


A subsidiary of : 
sland tet Conshohocken, Pennsylvania 


Corporation 


(Seo INSULSTRUC APPLICATION MEMORANDUM 


wire Fiberglass Reinforced Polyester 


CUSTOMER: R-K Electric Co., Inc., Cincinnati 15, Ohio 
APPLICATION: Bus Bar Supports and Stabilizer Guides 


typical use of grade X2FR INSULSTRUC 
in R-K Electric Co. Motor 
Control Center 


USED IN: A. C. Motor Control Center, Type A. 
Utilizing back-to-back construction, 
Center is mechanically braced to 
withstand 25,000 R.M.S. ampere 


short circuit current 


CUSTOMER COMMENT: We found grade X2FR INSULSTRUC a very 
superior material for insulating and bracing bus bars because of its 
high dielectric and mechanical strength. The laminated type material 
formerly used sometimes broke under the stress of bolting in place 


during assembly. No such failures occurred with INSULSTRUC. 


CINCINNATI DEVELOPMENT & MANUFACTURING CO. © 


5614 Wooster Pike, Cincinnati 27, Ohio KF 
BRamble 1-7280 


nas 
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Booklet on Cable Support Systems 


New booklet number 106 on cable 
support systems is designed to help 
select and install the right section, 
type of bend, or component part for 
supporting power cables, communica- 
tion cables, and automatic control or 
hydraulic line cables. Illustrations and 
descriptions show how (without the 
use of bolts, nuts, washers, or pins) 
each component piece becomes a part 
of both simple and complicated cable 
support installations. 52 pages. Chal- 
fant Products Co. Inc., 11525 Madi- 
son Ave., Cleveland 2, Ohio. 


Print No. Ins. 330 on Reader Service Card 


Electronic Component Catalog 


Electronic components illustrated 
and described in new condensed cata- 
log include tip plugs, jacks, test prods, 
binding posts, alligator clips, and 1] 
types of molded terminal blocks. 6 
pages. National Tel-Tronics Corp., 52 


St. Casimir Ave., Yonkers, N.Y. 
Print No. Ins. 331 on Reader Service Card 


Price Schedule for Small 
Quantities of Nylon Fasteners 


New price schedule lists hundreds 
of nylon fastener items (machine 
screws, hex nuts, washers, screw in- 
sulators) available in experimental 
and pilot model quantities (as few 
as 10 of a size). Supplier will ship 
orders as small as $3. 3 pages. Ma- 
chine Parts Supply Co., 13 East 37th 


St., New York 16. 


Print No. Ins. 332 on Reader Service Card 


Solderless Terminal Block Brochure 


A new line of solderless terminal 
blocks for electronic equipment is 
described and illustrated in brochure 
K2-5. The boards are designed to 
function in audio, control, video, and 
pulse circuits. Cost and space saving 
features are detailed. 4 pages. The 
Thomas & Betts Co., 36 Butler St., 
Elizabeth, N.J. 


Print No. Ins. 333 on Reader Service Card 
Guide to Molding RTV Silicone Rubber 


Revised guide on the use of RTV 


(room temperature vulcanizing) 
liquid silicone rubber for model re- 
production and plastic tooling, desig- 
nated CDS-191, gives step-by-step de- 
tails. Illustrated publication includes 


two pages of money-saving ideas on 
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mold-making. Special techniques, in- 
cluding the use of pressure casting for 
the reproduction of finely detailed 
parts are featured. Also included is a 
measuring guide for mixing catalyst. 
8 pages. Silicone Products Dept., Gen- 
eral Electric Co., Waterford, N.Y. 


Print No. Ins. 334 on Reader Service Card 


Control Cable Catalog 


New catalog gives complete data 
on “Bronco” multi-conductor  elec- 
trical cables used in control circuits. 
A chart showing the NEMA code color 
sequence for control cables, 1 to 60 
conductors, is included. 30 pages. 


Western Insulated Wire Co., 2425 E. 


30th St., Los Angeles 58, Calif. 
Print No. Ins. 335 on Reader Service Card 


Hermetic Sealed Connector Bulletin 


New bulletin TI-3 covers a series 
of super-hermetic sealed connectors, 
the TI series, designed for high tem- 
perature (1200°F), pressure (10,000 
psi), vacuum-seal (2 x 10° cc/He/ 
sec), and requirements of nuclear 
environments (low cross-section cap- 
ture) in airborne vehicles, missiles, 
and electronic and atomic power in- 
dustries. 4 pages. Physical Sciences 
Corp., affiliate of Packard-Bell Elec- 
tronics, 389 No. Fair Oaks Ave.., 
Pasadena, Calif. 


Print No. Ins. 336 on Reader Service Card 


Data Sheet on Ceramic-to-Metal 
Housings for Semiconductor Rectifiers 


Data sheet AV-100 describes ce- 
ramic-to-metal housings for high- 
power, high-current, semiconductor 
rectifiers. Bulletin lists advantages of 
the housings and complete electrical 
and mechanical properties of the high 
alumina ceramic used. 2 pages. Ad- 
vanced Vacuum Products Inc., 430 


Fairfield Ave., Stamford, Conn. 


Print No, Ins. 337 on Reader Service Card 


Folder on Environmental 
Test Equipment 


New folder illustrates a complete 
line of standard environmental test 
equipment. Dimensions, temperature 
ranges, and other engineering data 
are given for temperature, altitude, 
and humidity chambers, salt spray 
and fungus chambers, combined en- 
vironment simulators, and other test- 
ing equipment. 16 pages. Environ- 
mental Engineering Div., Bethlehem 


Corp., 225 W. 2nd St., Bethlehem, Pa 


Print No. Ins. 338 on Reader Service Card 


Brochure Presents Tester for 
Gaging Insulating Coatings on 
Aluminum and Copper 


A new brochure introduces the 
Type EC Permascope for non-destruc- 
tive measurement of a non-conductive 
coating on a non-ferrous base metal 
such as aluminum or copper and for 


other uses. It contains descriptive 


specifications, and 


information, 


prices, plus a technical discussion of 
non-destructive thickness testing. Twin 
City Testing Corp., 533 So. Niagara 
St., Tonawanda, N.Y. 


Print No. Ins. 339 on Reader Service Card 


Catalog Lists Wide Variety of 
Coatings, Sealants, and Adhesives 


A new catalog listing properties, 
applications, and various industrial 
uses of coatings, sealants, and ad- 
hesives covers over 80 products in 
detail, with examples of new uses for 
many of the items in the electrical/ 
electronic and other fields. 8 pages. 


Magichemical Co., Brockton, Mass. 
Print No. Ins. 340 on Reader Service Card 


Catalog Aids Selection of 
Wire Terminal or Splice 


New catalog enables users to deter- 
mine what terminal or splice barrel 
size must be used to accept any given 
size of solid, stranded, rectangular, or 
square wire (singly or in combina- 
tion) from No. 26 to 1,000,000 CM. 
Separate charts define the computa- 
tions necessary to determine circular 
mil area of the various forms of wire 
in cross section; another series of 
charts equate circular mil area with 
terminal or splice size. A stud hole 
chart permits the user to match stud 


sizes and dimensions with the stud- 
hole sizes of various devices. 8 pages. 
AMP Inc., Eisenhower Blvd., Harris- 


burg, Pa. 
Print No. Ins. 341 on Reader Service Card 


Testing News Bulletin 


Bulletin on testing methods and 
equipment used in various industries 
includes mention of ASTM D1822- 
61T test for tensile impact energy 
necessary to break plastics and electric 
insulating materials. A copy of the 
ASTM Tentative Method and a speci- 
fication sheet on the test apparatus are 
offered. Data is also offered on tension 
measurement of tapes, wires, thread, 
coils, condensers, etc. Two papers by 
Dr. Erwin J. Saxl are mentioned: 
“Some Fundamental Properties of 
Matter as Related to the Measurement 
and Control of Wire Tension” and 
“Tension in Coil and Tape Winding.” 
4 pages. Testing Machines Inc., 72 
Jericho Turnpike, Mineola, N.Y. 


Print No. Ins. 342 on Reader Service Card 


Brochure on Color-Coding Plastics 


Illustrated brochure, titled “How 
To Color Code Plastic Parts At Low 
Cost,” explains in detail the many 
useful applications of a plastics dye- 
ing process for color coding, proto- 
types, and special effects. It contains 
a listing of various plastics, their trade 
designation, and the dyeing process 
that can be applied to the material. 
and elaborates on the advantages and 
economies of the process with brief 
discussions of typical applications. 
Color coding when utilizing “family” 
molds is also discussed. Colorite In- 
dustrial Dyers, 589 Eighth Ave., New 
York 18. 


Print No. Ins. 343 on Reader Service Card 


Insulating Materials Product Bulletin 


New product bulletin 42 covers a 
comprehensive list of bar glazed in- 
sulating papers, transformer boards, 
resin encapsulated cellulose fiber sheet 
materials, “Orlon” fiber-acrylic resin 
paper, polyester fiber-epoxy 
paper, and asbestos fiber reinforced 
phenolic laminates. Typical test val- 
ues and standard forms and sizes are 
given for each. Fabricated parts, slit 
coils, and coated stock made from 
these materials are also illustrated and 
described. 16 pages. Insulation Manu- 


resin 


facturers Corp., 565 W. Washington 
Blvd.. Chicago 6. 
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Brochure on Polyester-Glass 
Insulated Magnet Wire 


New brochure describes magnet 
wires insulated with a combination of 
“Dacron” polyester and glass fibers 
called “Daglas.” Electrical, physical, 
chemical, and thermal properties are 
given and applications and specifica- 
tions are listed. Tables give dimen- 
sions for various constructions. 12 
pages. Phelps Dodge Copper Products 
Corp., Inca Mfg. Div., Fort Wayne 1, 
Ind. 
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Electrical Tape Catalog 


The entire “Slipknot” and “Plym- 
outh” line of electrical tapes is shown 
in full color in a new illustrated cata- 
log. This short-form catalog is com- 
plete with laboratory specifications 
and property data. Friction tape; rub- 
ber and plastic tapes; vinyl electrical 
tape for all-temperature use with an 
application range of —Il4° to 
+180°F; filler tape, a molding putty- 


like rubber tape for insulating around. 
connectors; and neoprene splicing 
compound for oil-resistant applica- 
tions are covered. 8 pages. Tape Div., 
Plymouth Rubber Co. Inc., Canton,” 


Mass. 
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Bulletin on Polycarbonate for 
Electrical/Electronic Applications 


Illustrated brochure discusses the 
advantages of “Lexan” polycarbonate 
resin for electrical and_ electronic 
components. Designated CDC-397, it 
gives complete technical data on elec- 
trical properties, details physical prop- 
erties, and describes typical applica- 
tions. 6 pages. Chemical Materials 
Dept., General Electric Co., One 
Plastics Ave., Pittsfield, Mass. 
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Bulletin Describes Light 
Nylon-Base Reinforced Plastic 


“Tayloron” PN, a nylon-base lam- 
inated plastic which is recommended 
for rocket applications where temper- 
atures may exceed 4000°F, is de- 
scribed in bulletin 8.9. Characteris- 
tics listed include physical, thermal, 


Here's How Haveg Solved the Problem... 


*§ HAY 


PRECISION MOLDED RIGID INORGANIC INSULATING MATERIAL 


PROBLEM: To produce specialized lighting for vehicular tunnels, underpasses, walkways, marquees, 


PLATED | 


and other places where severe ambient conditions exist (i.e., temperature, fog, spray, 
exhaust fumes, etc.) but where ease of servicing is vital. 

SOLUTION? Haveg engineers working closely with The Simes Company, College Point, Long Island, 
New York, created a double contact insulation unit which permits energizing of fluores- 
cent tubes sealed in glass jackets from one end only. 

Double electrical contact was achieved by molding an outer brass tube (114” diameter) 
and a center brass contact pin (44” diameter) integrally insulated with enduring 
Havelex. Chrome and silver plating was applied (after molding) to selected areas of 
the exposed brass to further enhance operating characteristics. 

Haveg engineers welcome the opportunity to work with you on your particular project 
—to help you ‘‘Keep ahead with Haveg.”’ Remember — Havelex offers all of these unique 
features: Dimensional Stability * 1000°F. Continuous Temperature Resistance 
e Dielectric Strength « Mechanical Strength ¢ Low Loss, Low Power Factor ¢ 
Arc Resistance ¢ No Moisture Absorption ¢ Integrally Molded Metal Inserts ¢ 


Hermetically Sealed Inserts. 


Please address inquiries to Sales Manager, Havelex 


Keep Ahead with 
HAVEG. 


First IN Zngir0ered PLASTICS 


TAUNTON DIVISION 
HAVEG INDUSTRIES, INC. 


14 Weir Street e« Taunton, Massachusetts 
Telephone VAndyke 4-4011 
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and erosion properties; dielectric 
strength, and machinability. Forms 
avilable are also listed. 2 pages. 


Taylor Fibre Co., Norristown, Pa. 
Print No. Ins. 348 on Reader Service Card 


Mica Product Brochure 


New mica product brochure No. 27 
introduces a new design service to 
manufacturers regarding the potential 
use or the more effective use of mica 
in applications of every description. 
Forms of manufactured mica are de- 
scribed and plant facilities and re- 
search and development laboratories 
are illustrated. One section deals with 
specially-developed adhesives used in 
the manufacture of various mica prod- 
ucts. 16 pages. The Macallen Co. Inc., 
Newmarket, N.H. 


Print No. Ins. 349 on Reader Service Card 


Folder on Copper-Clad 
Insulating Materials 


New brochure describes the grades, 
production technique, and quality 
control of copper-clad insulating ma- 
terials. Characteristics of all materials 
(including six flame-resistant grades), 
NEMA tolerances, and a review of 
new production and quality control 
systems are included. Spaulding 
Fibre Co. Inc., 310 Wheeler St., 
Tonawanda, N.Y. 
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Data Sheets on Epoxy Compounds, 
Adhesives, and Varnishes 


New data sheets cover each of three 
clear baking varnishes (polyester 
modified phenolic resins), three 
epoxy resins, an epoxy adhesive, an 
epoxy dipping compound for stators, 
and an epoxy dipping compound for 
coils and transformers. Also included 
are detailed selection guides for epoxy 
resins and for class F varnishes. 22 
pages. John C. Dolph Co., Monmouth 


Junction, N.J. 
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Bulletin on Corona Testers, 
Detectors, and Pickup Networks 


New bulletin 4-10.27 gives com- 
plete data on a new line of integrated 
corona test sets, corona-free high volt- 
age testers, corona detectors, and 
corona pickup networks. 4 pages. As- 
sociated Research Inc., 3777 W. Bel- 


mont Ave., Chicago 18. 
Print No. Ins. 352 on Reader Service Card 
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New High Dielectric Sealing 
Compound Described in Bulletin 


A new heavy duty electrical insula- 
tion material, called ‘“Volseal,” is 
described in bulletin EL-65A as a per- 
manently plastic rubber based com- 
pound made with inert and inorganic 
fillers. 


electrical sealing and insulating in 


Bulletin recommends it for 


heavy industry, describes and_illus- 
trates methods of applying it, and 
contains a table of electrical and 
other properties. It is coded for AIA 
filing. 2 pages. Johns-Manville, 22 
East 40th St., New York 16. 
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Test Procedures Reference Manual 
For Film Coated Magnet Wires 


New manual of test procedures for 
all film coated magnet wire types is a 
compilation and summary of all the 
different NEMA and MIL-W-583B 
specification testing techniques that 
apply. While all of the test procedures 
described are covered in part by vari- 
ous individual specifications, this is 
the first time that they have been pub- 
lished in a single easy-to-use source. 
6 pages. Hudson Wire Co., Magnet 
Wire Div., Winsted, Conn. 
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Cable Clamp Data Sheet 
And Price List 


New price lists and data sheets are 


available for insulated neoprene- 
dipped cable clamps and plain alumi- 
num cable clamps. 2 pages. Richco 
Plastic Co., 3722 W. North Ave., Chi- 
cago 47. 
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Facts About Plastics 


Pocket-sized booklet compares out- 
standing properties and typical indus- 
trial applications of 13 major plastic 
families in common industrial use. 
Included are acrylic, nylon, “Teflon,” 
polyethylene, flexible and rigid viny], 
cellulose butyrate, — poly- 
styrene, high and medium impact 
styrene, phenolic and fibrous glass 
reinforced polyesters and _ epoxies. 
Others are “Mylar,” ABS, and acetal. 
Five major misconceptions about plas- 
tics are corrected. 6 pages. Cadillac 
Plastic & Chemical Co., 15111 Second 
Ave., Detroit 3, Mich. 
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Property and Application Guide for 
Contact Cleaner and Preservative 


New technical guide, bulletin 
No. C-200, discusses properties and 
applications of materials which may 
be used as lubricants, anti-corrosive 
agents, cleaners, and preservatives for 
electrical sontacts. Insulation proper- 
ties are tabulated. 6 pages. Craig Lab- 
oratories Inc., 46 Stanwood Rd., 
New Hyde Park, L.I., N.Y. 
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Bulletin on Asbestos-Base 
Reinforced Plastic for Rockets 


Properties of “Tayloron” PA and 
PA-6, new high-temperature asbestos- 
base reinforced plastics developed for 
rocket applications, are given in bul- 
letins 8.4 and 8.5. Machining, thermal 
insulation, heat resistance, ablation 
tensile and flexural 
strength, and impact strength are 
among characteristics listed. Sizes are 


performance, 


given for various forms supplied, in- 
cluding laminated sheet, molded rod, 
molded tube, rolled tube, molded 
shapes, and molding forms. 2 pages 
and 4 pages. Taylor Fibre Co., Nor- 


ristown, Pa. 
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Property Chart of Plastic and 
Ceramic Stock Insulations 


New chart with photographs of end- 
products tabulates plastic amd ceramic 
rod and sheet stock insulations. A 
great variety of material is shown, 
ranging from standard copolystyrene 
rod through adjusted dielectric rod 
and sheet to foam materials in dif- 
ferent forms. Physical and electrical 
properties are completely tabulated 
with curves plotted as a function of 
varying dielectric constant. End prod- 
ucts are shown. Emerson & Cuming 


Inc., Canton, Mass. 
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Bulletin on Use of DAP Monomer 
In Polyester Resin Systems 


How, when, and why diallyl phthal- 
ate monomer (DAP) can be used in 
polyester resin systems is the subject 
of new technical bulletin No. 36. It 
also outlines the application of DAP 
as a carrier to introduce catalysts, 
pigments, and other additives into 
styrene/polyester. Included is a de- 
tailed discussion of the monomer’s 


contribution to handling properties. 
End property benefits are outlined, 
and the bulletin is illustrated with a 
detailed table and charts on proper- 
ties and performance. 16 pages. 
Dapon Dept., FMC Corp., 161 East 
42nd St., New York 17. 


Print No. Ins. 360 on Reader Service Card 
Catalog of ABS Polymers 


New catalog contains basic  in- 
formation on nine major grades of 
ABS polymers. Properties of new 
grades B, X7, and SF, are presented. 
Performance advantages, electrical 
properties, and other characteristics 
are listed. Many applications are 
shown. Chart provides data on typical 
properties of the various material 
grades. 8 pages. Marbon Chemical 
Div., Borg-Warner Corp., Washing- 
ton, W. Va. 
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Batch Oven Bulletin 


New bulletin 1961 covers specifica- 
tions of a line of batch ovens for use 
in aging, curing, drying, coil and 
armature baking, preheating plastics, 
core baking, silicone baking, and 


transformer tests. 4 pages. Blue M 
Electric Co., 138th & Chatham St., 
Blue Island, Il. 
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Charts Give Dielectric 
Properties of Foam 


Two new charts in color with 
photos show the properties and uses 
of a variety of standard foam prod- 
ucts. A tabulation of dielectric and 
physical properties of artificial and 
adjusted dielectric constant foams is 
also presented. Foam sheets, both 
rigid and flexible, as well as a num- 
ber of foam-in-place and pack-in-place 
synthetic foams are described. Emer- 
son & Cuming Inc., Canton, Mass. 
Print No. Ins. 363 on Reader Service Card 


Catalog of Materials for Fiber 
Glass Reinforced Plastics 


Catalog and price list of materials 
for fibrous glass reinforced plastics 
includes complete ranges of fiber glass 
and fibers, polyester and 
epoxy resins and catalysts, parting 


fabrics 


agents, pigments and other necessary 
supplies. Three pages of property 
tables and application data are in- 
cluded. 16 pages. Cadillac Plastic & 


Chemical Co., 15111 Second Ave., 
Detroit 3, Mich. 
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Bulletin on Two Lines of 
Stacking Station Post Insulators es 


Bulletin TIA-184 describes the con- 
struction and features of two new lines 
of stacking station post insulators 
rated from 550 to 1470 kv. It gives 
detailed information on metal-polymer 
seal, and includes photographs, line 
and cutaway drawings, and a table 
of characteristics of standard, high 
strength, and extra high strength in- 
sulators. 4 pages. General Electric 


Co., Schenectady 5, N.Y. 
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Data Sheet on Dip Solder Type 
Printed Circuit Connector 


Dip solder printed circuit connector 
—Type 310—is the subject of a new. 
engineering data sheet. Electrical and 
physieal characteristics of the unit, 
materials and dimensional 
drawings are included. 1 page. Lionel 
Electronic Laboratories, Div. of The 
lionel Corp., 1226 Flushing Ave., 
Brooklyn 37, N.Y. 


Print No. Ins. 366 on Reader Service Card 


used, 


PELMOR HAs THE ANSWER! 


NGINEERED COMPOUNDS: 


pecialized electrical insulations. Resistant to extreme _ 
peratures, fuels, oils, chemicals, weather and ozone. © 
es ned to meet exacting physical specifications. 


\ATERIAL BASED ON: 


silicones, 


bons, hypalons, 
yls and general purpose rubbers. 


ELMOR TECHNICIANS, serving a broad range of 


polyacrylics, 


neoprenes, 


It stands 
alone 


You can’t buy HYDRAZINE- 
ACTIVATED FLUX* or Core 
Solder under any other brand 
name. Fairmount is the sole 
producer. 


Hydrazine-Activated Flux and 

Core Solder offers an 

exclusive combination of 

advantages: 

© High wetting properties 
for good ‘“‘bite.”’ 

© Non-corrosive connections. 

© Residues removed by 
heating or water rinse. 

@ No change on aging. 


dustries, are ready to supply you with mixed compounds, _ 


olded parts or solution coatings. 


TESTING, RESEARCH AND DEVELOPMENT, DESIGN 
AND ENGINEERING SERVICES are also available. 


Ing 
will receive 


immediate 
‘attention. 


These performance characteristics were confirmed in a recent 
evaluation of leading fluxes used in the fields of printed wiring 
and etched circuitry. 

No one flux is best for all purposes. TEST HYDRAZINE 
FLUX AND CORE SOLDER FOR YOURSELF. The liquid 
permits pre-fluxing, is useful for soft-soldering a wide range of 
copper and copper-based alloys. The core solder flows at an 
ideal rate, leaves a minimum of soldering residues. Write 
for samples of either, or technical literature. 


*U.S. Patent No. 2,612,459 and others Fai rm re) u nt 

Available only from Fairmount CHEMICAL CO., INC. 

and its sales agents. 136 Liberty St., N. Y. 6, N. Y. 
Print Ins. 45 on Reader Service Card 


Insulation, November, 1961 93 


Exhibitors, Tours, Special Events, Other Details 


Announced for February Insulation Conference 


According to reports at a recent 
general conference committee meet- 
ing, most plans and details are nearly 
completed for the’ Fourth Annual 
Electrical Insulation Conference 
scheduled for the week of February 
19th at the Shoreham Hotel, Wash- 
ington, D. C. Attendance at each con- 
ference so far has always exceeded the 
past year’s attendance and it is ex- 
pected that the number of registrants 
at the forthcoming meeting will easily 
break last year’s record of some 2,200. 

General chairman of the conference 
is Roger White, The Glastic Corp., 
Cleveland. Vice chairman-technical is 
E. L. Brancato, U. S. Naval Research 
Laboratory, Washington, D. C., while 
the vice chairman-commercial is A. E. 
Bohn, Dow Corning Corp., Engle- 
wood Cliffs, N. J. Full details on the 
tentative technical program are given 
on another page in this issue—infor- 
mation on other activities follows. 


Commercial Exhibits 


With more than 100 exhibit spaces 
already assigned, this facet of the 
conference is already close to a sell- 
out according to commercial exhibit 
chairman William J. Dwyer. Firms 
which have not yet signed up for 
space may still obtain desirable loca- 
tions by contacting the chairman at 
Suflex Corp., 33-40 57th St., Wood- 
side 77, N. Y. Companies planning 
to exhibit include American-Marietta 
Co.; Anaconda Wire & Cable Co., 
Armstrong Resins Inc.; Associated Re- 
search Inc.; Belden Mfg. Co.; Bentley- 
Harris Mfg. Co. Inc.; Brownell Inc.; 
James G. Biddle Co.; Catalytic Com- 
bustion Corp.; Chicago Printed String 
Co.; Cincinnati Development & Mfg. 
Co.; Connecticut Hard Rubber Co.; 
Dodge Fibers Corp.; John C. Dolph 
Co.; Dow Corning Corp.; Eastman 
Chemical Products Inc.;  Electro- 
Technical Products Div. of Sun Chem- 
ical Corp.; Electro-Technology; Essex 
Wire Corp.; Exeter Mfg. Co.; FMC 
Corp.; Ferro Corp.; Formica Corp.; 
General Electric Co.; The Glastic 
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Corp.; Gudebrod Bros. Silk Co. Inc.; 
Hays Mfg. Co.; Hess, Goldsmith & 
Co. Inc.; Hollingsworth & Vose Co.; 
Hull Corp.; Hysol Corp. 

Also Industrial Instruments Inc.; 
Inmanco Inc.; Johns-Manville Sales 
Corp.; Lake Publishing Corp. (Jn- 
sulation and Plastics Design & Proc- 
essing); The Macallen Co. Inc.; L. 
Frank Markel & Sons; Minnesota 
Mining & Mfg. Co.; Molecular Dielec- 
trics Inc.; Mycalex Corp. of America; 
National Vulcanized Fibre Co.; New 
England Mica Co. Inc.; Owens-Corn- 
ing Fiberglas Co.; Pennsylvania Flu- 
orocarbon Co. Inc.; Permacel; Phelps 
Dodge Copper Products Corp.; Poly- 
gon Plastic Co.; H. K. Porter Co. 
Inc.; Rayclad Tubes Inc.; Riegel 
Paper Corp.; Rohde & Schwarz Sales 
Co. (USA) Inc.; The Russell Mfg. 
Co.; St. Regis Paper Co.; Schenec- 
tady Varnish Co. Inc.; Shell Chemical 
Co.; The Sterling Varnish Co.; Syn- 
thane Corp.; Taylor Fibre Co.; Var- 
flex Corp.; Wabash Magnetics Inc.; 
and Westinghouse Electric Corp. 


Tours 


A number of interesting tours have 
been arranged by the local tours com- 
mittee chairman, J. D. Rollow, Gen- 
eral Electric Co.,, Washington, D. C. 
On Monday afternoon, Feb. 19, there 
will be a tour to the Naval Ordnance 
Laboratory. A trip to nuclear power 
reactor at Fort Belvoir is scheduled 
for Tuesday morning, Feb. 20, and on 
Tuesday afternoon a tour has been 
arranged to the Guarded Space Cen- 
ter of the National Aeronautics and 
Space Administration. Prices of the 
tours and other details will be an- 
nounced in the near future. 


Awards 


As in past years, the Golden Omega 
Award will be presented to an out- 
standing national figure responsible 
for important technological contribu- 
tions. The presentation will be made 
at the conference banquet on Wednes- 
day evening, Feb. 21. Shailer L. Bass, 


executive vice president of Dow Corn- 
ing Corp., is serving as chairman of 
the Golden Omega Award Sele-tion 
Committee. Other committee members 
include William Rodich, president, 
Continental-Diamond Fibre Corp.; 
W. H. Chase, president, American 
Institute of Electrical Engineers; and 
Max McGraw, chairman of the exec- 
utive committee, McGraw-Edison Co. 
—additional committee members will 
be announced shortly and it is ex- 
pected that the recipient will be se- 
lected in the near future. Previous re- 
cipients were Vice Admiral Hyman 
Rickover, leader in the nuclear ship 
program, and Dr. Mervin J. Kelly, 
former head of the Bell Telephone 
Laboratories, who had much to do 
with the development of the transistor. 

Plans are also being made to in- 
augurate a new awards program for 
the technical papers presented at the 
conference—details remain to be an- 
nounced. The over-all awards work 
and planning is under the direction 


of W. G. Hoffer, Johns-Manville Corp. 


AIEE and NEMA Luncheons 


Both the American Institute of 
Electrical Engineers and the National 
Electrical Manufacturers Association, 
co-sponsors of the meeting, are plan- 
ning luncheons open to all registrants 
at the conference. The AIEE lunch 
on Thursday, Feb. 22, will have an 
international slant and will feature an 
address by the deputy assistant secre- 
tary of commerce for international 
commerce. 

At the NEMA luncheon on Tues- 
day, Feb. 20, Kenneth W. Haagensen, 
director of public relations of Allis- 
Chalmers Mfg. Co., will speak on 
“We've Got What It Takes, If We'll 
Only Take What We’ve Got’”—a dy- 
namic presentation covering the ele- 
ments of public relations, sales, and 
human relations. One of the indus- 
try’s sought-after speakers, 
Haagensen has held a number of im- 
portant government and civic posi- 


most 


tions. The luncheon is being spon- 


sored by the NEMA Insulating Mate- 
rials Division headed by E. R. Perry, 


president 


Fibre Co. 


of National Vulcanized 


K. W. Haagensen 
Other Activities 


The conference banquet under the 
chairmanship of Walter Hugger, 
Electro-Technical Products Div., Sun 
Chemical Corp., is well along as far 
as plans and speakers are concerned. 
Full details will be provided next 
month. 

Keynote speaker for the Marketers’ 
program on Monday, Feb. 19, will be 
an assistant secretary of commerce. 
A panel presentation with distribution 
as its theme will be another highlight. 
Cocktails and a dinner program with 
a humorous slant are also planned. 
Harry Rezer, Electrical Maintenance 
and Equipment Co., is chairman of 
the marketing meeting. 

Conference committees on technical 
exhibits, education, foreign participa- 
tion, publications, local arrangements, 
and promotion have also been very 
active—reports will be given in future 
issues. 


Negative lon Studies 


Studies of the photodetachment of 
electrons from negative ions are being 
made at the National Bureau of Stand- 
ards, with attention directed toward 
the cross sections of negative atomic 
hydrogen ions and negative atomic 
and molecular oxygen ions. These 
interactions are important to studies 
of ionospheric phenomena and themo- 
dynamic systems involving very hot 


gases. 


Tallest Vulcanizer for 
Insulating Electrical Wire 


One of the world’s most modern 
facilities for insulating copper and 
aluminum electrical conductors, a 
vertical continuous vulcanizer, is 
housed in a 126-foot tower located 
near the center of the Bristol (R.1.) 
works of Kaiser Aluminum & Chemi- 
cal Corp. It is said to be the tallest 
and largest vertical “CV” machine in 
existence. 

Natural and synthetic rubber in- 
sulating materials are extruded 
around preheated conductor at the 
top of the tower and cured in a 75- 
foot high pressure steam vulcanizing 
tube extending downward. The cable 
then continues through a water cool- 
ing tube at the same pressure level to 
improve density of the insulating ma- 
terial. 

After traveling vertically, the in- 
sulated cable turns on a capstan and 
is cooled further in a horizontal 65- 


foot water tube before being hauled 
onto a take-up reel at ground level, 


completing the operation. 

The equipment is said to enable 
Kaiser to insulate larger cables than 
before—up to 31% inches in diameter 
after insulation is applied—and with 
superior control over surface char- 
acteristics, density, centering, and 
roundness. In addition, the vulcan- 
izer is capable of handling conductor 
lengths up to 3000 feet, sufficient for 
virtually any presently known re- 
quirement. 

The facility will be used for in- 
sulating and curing portable cables, 
building wire, and power cables rated 
from 600 to 15,000 volts. Insulations 
for cables rated up to 35,000 volts 


can be produced. 


GROMMETS 


ONE-PIECE NYLON 


Simple Installation 


@ Snug fit—no rattle @ High static strength 
and retention characteristics @ Superior wear 
resistance without abrasion @ Excellent elec- 
trical properties @ Greatly simplify stocking. 
4 basic lengths fit sheet gages from .025 to 
.250 @ Grommet is merely inserted through 
aperture. A simple tool flares protruding shank 
until induced hoop stresses flip shank back 
on itself. @ No heat needed in installation. 


Write or phone for name of nearest 
representative. 


- WESTERN SKY 
INDUSTRIES 


Dept. | © 21301 Cloud Way, Hayward, Calif. 
Print Ins. 46 on Reader Service Card 


DIAMONITE 


High Alumina Ceramics for 
Electronic Application 


Diamonite ceramics, with improved phys- 
ical and dielectric strength and low loss 
factors, are vacuum tight and readily 
metallized. 

Complete range of sizes, from diodes 
to klystrons. 

Design engineering service available 
with specialties department for prototype 
quantities. 

Write for your free copy of “Electronic 
eos which includes “Off-the-Shelf” 

ataineenc 


products mines "co. 
Dept. IN-I!, Phone JOseph 7-4211, Shreve, Ohio 
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ENGINEER 
POSITION OPEN 


Electrical or electro-chemical, 
to take charge of Research and 
Development Laboratory of na- 
tionally known midwestern ca- 
pacitor manufacturer. 


Unusual opportunity for engi- 
neer well versed in capacitors 
and dielectrics. 


Please send complete details re- 
garding education and back- 
ground to: 


President 
Section E 11A 
Insulation 
Box 270 
Libertyville, Ulinois 


SALES 
ENGINEERING 
MANAGER 


Experienced in the field of 
capacitors and dielectrics, 
to head up sales applica- 
tion engineering section for 
nationally known midwest- 
ern capacitor manufactur- 
er. 


Unusual opportunity. 
Please send detailed resu- 
mé to: 

President 
Section E11-B 
Insulation 
Box 270 
Libertyville, III. 
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Dates to Circle 


Meeting and Convention Notices 


Nov. 6... AIEE, Third Western Technical 
Conference, Biltmore Hotel, Los Angeles, 
Calif. 

Nov. 6-8 .. . 6th Annual Special Technical 
Conference on Nonlinear Magnetics, 
AIEE and IRE, Statler-Hilton Hotel, Los 
Angeles, Calif. 

Nov. 7-9 . . . Eighth Industrial Electric 
Exposition, Electric League of Western 
Pennsylvania, Pittsburgh Room, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 

Nov. 13-16 . . . 7th Annual Conference on 
Magnetism and Magnetic Materials, 
AIEE and American Institute of Physics, 
Hotel Westward Ho, Phoenix, Ariz. 

Noy. 14-15... Symposium on Ceramics and 
Cermets—Bodies and Coating, Fall Meet- 
ing, Society of Aerospace Materials and 
Process Engineers, Biltmore Hotel, Day- 
ton, Ohio 

Nov. 14-16 . . . IRE, Northeast Electronics 

Research and Engineering Meeting, Bos- 

ton, Mass. 

Noy. 15-17 . ... Aerospace Electrical So- 

ciety, Annual Display, Pan Pacific Audi- 

torium, Los Angeles, Calif. 

Nov. 16 . . . NEMA, Annual Meeting, 

Plaza Hotel, New York City. 

Nov. 21 . . . Manufacturing Chemists As- 

sociation Inc., Semi-Annual Meeting and 

Midyear Conference, New York City. 

Nov. 29-Dec. 1 .. . Tenth Annual Wire and 
Cable Symposium, jointly sponsored by 
U. S. Army Research and Development 
Laboratory and Industry, Berkeley-Car- 
teret Hotel, Asbury Park, N. J. 

Dec. 1 . . . SPE, Plastics Screw Injection 
Molding, Retec sponsored by Cleveland 
Section, Cleveland Engineering Society 
Building, Cleveland, Ohio. 

Dec. 12-14... Eastern Joint Computer Con- 
ference, sponsored by AIEE, IRE, and 
Association of Computer Manufacturers, 
Sheraton-Park Hotel, Washington, D.C. 

Jan. 9-11... Eighth National Symposium 
on Reliability and Quality Control, spon- 
sored by IRE, EIA, AIEE, and American 
Society for Quality Control, Statler Hil- 
ton Hotel, Washington, D. C. 

Jan. 29-Feb. 2... AIEE, Winter General 
Meeting and First National Electrical 
Engineering Exposition, Hotel Statler 
and the Coliseum, New York City. 

Jan. 30-Feb. 2... SPE, 18th Annual Tech- 
nical Conference, Penn-Sheraton Hotel, 
Pittsburgh, Pa. 

Feb. 5 . . . Committee Week, Committee 
D-27 on Electrical Insulation Liquids and 


Gases, ASTM, Statler Hilton Hotel, 
Dallas, Texas. 

Feb. 6-8 . . . SPI, 17th Reinforced Plastics 
Division Conference, Edgewater Beach 
Hotel, Chicago. 

Feb. 7-9... IRE, Third Winter Convention 
on Military Electronics, Ambassador 
Hotel, Los Angeles, Calif. 

Feb. 11-17 . . . National Electrical week, 
National Electrical Week Committee, 
290 Madison Ave., New York 17. 

Feb. 15-16 . . . International Solid-State 
Circuits Conference, AIEE, IRE, and 
Univ. of Pennsylvania, University Cam- 
pus and Sheraton Hotel, Philadelphia, 
Pas 

Feb. 19-22... Fourth Electrical Insulation 
Conference and Exhibition, Shoreham 
Hotel, Washington, D. C. 

Mar. 14-16 . . . ASTM, Committee D-27, 
Spring Meeting, Motor House, Williams- 
burg, Va. 

Mar. 19-21 . . . NEMA, Second National 
Electric Comfort Heating Exposition, 
Sherman Hotel, Chicago. 

Apr. 2-7 . . . Annual Conference, Western 
Section of SPI, Del Coronado Hotel, Co- 
ronado, Calif. 

Apr. 4-6 .. . AIEE, South Central District 
Meeting, Hotel Peabody, Memphis, Tenn. 

Apr. 9-10 . . . Rubber and Plastics Indus- 
tries Conference, Sheraton Hotel, Akron, 
Ohio. 

Apr. 18-20 .. . AIEE, Great Lakes District 
Meeting, Hotel Van Orman, Fort Wayne, 
Ind. 

Apr. 25-29 . . . Western Space Age Indus- 
tries and Engineering Exposition, Cow 
Place, San Francisco. 

Apr. 30-May 2 . . . AIEE, Mid-America 
District Meeting, Hotel Chase, St. Louis, 
Mo. 

May 6-10 . Electrochemical Society 
Annual Meeting, Statler Hilton Hotel, 
Los Angeles. 

May 7-9... AIEE, Middle Eastern District 
Meeting, Hotel Du Pont, Wilmington, 
Del. 

May 8-10 .. . Electronic Components Con- 
ference, sponsored by AIEE, EIA, and 
IRE, with American Society for Quality 
Control and Society for Nondestructive 
Testing participating, Marriott Twin 
Bridges Motor Hotel, Washington, D. C. 

May 9-11 ... AIEE, North Eastern Dis- 
trict Meeting, Hotel Statler, Boston, Mass. 

May 10-11... SPE, Workshop on Encap- 
sulation: Materials and Techniques, 


Newark, N. J. 


Abbreviations Used in Notices 


—American Institute of Elec- 
trical Engineers 

—American Societv for Test- 
ing and Materials 


—American Society of Me- 
chanical Engineers 
—American Standards Assn. 
—Institute of Radio Engineers 
—Electronic Industries Assn. 


NEMA —National Electrical Manufac- 
turers Assn. 

EASA —Electrical Apparatus Service 
Assn. 

SPE -—Society of Plastics Engineers 

SPI —Society of the Plastics In- 
dustry 

WEMA —Western Electronic 
facturers Assn. 


Manu- 


NEMA Electrical Insulation Index 


ELECTRICAL INSULATING MATERIALS 


INOEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 
1947 - 1949 = 100 


34 1 a JFMAMJJASOND JEMAMIJASOND 


July ’61 June’6l July 60 Materials Used in Electrical Insulation Index 

Index Series 105 139 101 : : 
July ’61 point change from other mos. —34. +4, esa areas ee neceae 
July ’61 % change from other months —24. +4 Manufactured Electrical Mica 
Index is based on 1947-1949 average month, inclusive= Flexible Electrical Insulation 

100 rf 
Published through the courtesy of the National Electrical Nulconied ape 

Manufacturers Association Coated Electrical Sleeving 


You Get Things Done Better 
By ee we s Happening 
: ee 


WANTED TO 
BUY OR MERGE 


If you know of a company which would 
consider the outright sale of all its assets or 
which might be interested in merger possi- 
bilities, please write either directly or 


through a third party. When writing it 


BOARDMASTER VISUAL CONTROL would be desirable to provide some infor- 

* Gives Graphic Picture of * Easy to Use. Type or mation on past profits and sales, net worth, 

Your Operations in Write on Cards, Snap on 

Color. Board. ; types of products, etc. All communications 
* Facts at a Glance— * Ideal for Production, , 

Saves Time and Prevents Scheduling, Sales, Inven- | malitise treated ineciichiconncence, 

Errors. tory, Etc. 
* A Simple, Flexible Tool— * Compact, Attractive. 

Adapted to Your Made of Metal. 500,000 o E 
pen Ks in Use. Write Section E-11-C 
Complete Price $4950 Including Cards Insulation 
24-Page ILLUSTRATED BOOKLET U-100 Box 270 

7 ft E J Without Obligation Libertyville, Ill. 


GRAPHIC SYSTEMS, Yanceyville, North Carolina 
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Advertisers’ Index — 


To obtain more information on products of Insulation 
advertisers, just print the advertisement number shown 
for each advertiser in one of the spaces on the Reader 
Service Inquiry Card on the inside back cover. This num- 
ber appears under each advertisement and is also repeated 
in the listing below. After filling out the card completely, 
tear it off and drop it in the mail—no postage required. 
Insulation will promptly forward your requests for further 


information to the advertisers. 


Number 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
Ins. 
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Ins. 
Ins. 


Ins. 
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Ins. 
Ins. 


Ins. 


Ins. 


Ins. 
Ins. 
Ins. 
Ins. 
Ins. 


Ins. 


98 


39 
Gl 


22 


33 
30 


50 


31 
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Advertiser 


Acme Resin Corp. 


Aluminum Co. of America, Rea Magnet 


Wire Co., Inc., Div. _---Outside Back Cover 
American Enka Corp., 


Win, Bribie IDG 2220 58 
Anaconda Wire & Cable Co. _--------- 128-13 
Neeoenatiosh Ieseenteliy, Witte, 2 ee 79 
Belden’ Manufacturing Ce;> 2-2 ee 59 
Bentley-Harris 

Manufacturing Co. ~---Inside Front Cover 


Burlington Industries, Hess, 

Goldsmith'e. Co. the.) Divses ee 69 
Catalytic Combustion Corp., A 

Subsidiary of Universal Oil Products Co. _45 


Chemical & Power Products, Inc. __------- 60 
Chenmplact “iniciss see" a Ren os SS ee 9 
GibaghroductstGorp, @2_ 2 22.7 ter eee ae 23 
Cincinnati Development & Mfg. Co. _------- 89 
Crocker, Burbank Papers:Ine.22 25 39 
Jou. Devines ites G0. 7osec. oso ee ST 
Diamontte: Products: Mie.tGor 2. SS eee= 95 
John Ge Dolph Gwe.) e 2 ee 53 
Dow: Comings Corpus) Ses 2 See Seager 
E. I. du Pont de Nemours & Co. (Inc.), 

Palin? Depts see ee eee tee eee 43 
EmmcoePlasties Gorpypes sae a eee ED 
Essex Wire Corp., Magnet Wire Div. _--_-- 51 
Fairmount Chemical Co., Inc. _--------__- 93 
Food Machinery and Chemical Corp., 

Dapon Dept, 7 sa. tA See oe sete ae ae 13 
General Electric Co., 

Silicone, Products: Depi wes. ser eee eee 55 
ithe; GlasieCorpricses2 == Inside Back Cover 
Ja JeGlenn and? Go. 3 a ee 7G) 
Craphic Systems: ss een re eee 97 
Haveg Industries, Inc., Taunton Div. ______ 91 
Hudson Wire Co., Ossining Div. --________ 54 
Moll Corer wes eto ee 85 
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The Huse-Liberty. Mica Co; _. 2-2-2222. 35 


Johns-Manville, Dutch Brand Div._-_- 20 & 2h 
Johns-Manville, Industrial Insulations Div. __47 


The Macallen Co, .-..2 45.6 522 =e 2 
L. Frank Markel & Sons __-- 22 2222 61 
Midwest Molding & Manufacturing Co. ~---56 
National Vulcanized Fibre Co. ____---___ 49 
Natvar Corp: ==... 32=: eee 65 
Newbury Industries, Inc. ____=___ 72a 35 
New Jersey Wood Finishing Co. --_-----+- 63 
Norton Co., Refractories Div. ~_- Sse 79 
Pelmor Laboratories, Inc. <-_ eee 93 


. 59 & 30 Phelps Dodge Copper Products 


Corp., Inca Manufacturing Div. ____15 & 66 
Plymouth..Rubber Co. Ince. =-+-. 220 S3eem 24 
Prehler Electrical Insulation Co._________=_ I 


Raybestos-Manhattan, Inc., 


Plastic Products Diva 2 81 
Rayclad Tubes Inc., A Subsidiary of 

Raychem. Corp. ._ 22. 322 7 
The Richardson Co." 3 or 37 
Riegel Paper Corp.._ 20253 3 oe) ee 62 
Rohde & Schwarz’ 223.2 23-3 64 
AMES _. ss 25s Se eee 85 
Schenectady Varnish Co., Inc: 222s oo 71 
Shawinigan Resins Corp, __. ===== ee 16 
Spaulding Fibre Co., Ine) 2 = =e 41 
Standard T Chemical Co. Inc., 

Electrical Materials Div: =~ esses 14, 
The Sterling Varnish '\€o. 25-52 => eet 30 


Sylvania Electric Products Inc., Parts Div. __57 
Union Carbide Corp., 


Union Carbide Plastics Co. Div. ________ ll 
Varilex: Sales.Co.,: Incse 2s ee 
Western sky Industries. os ee 95 
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Advertising Sales Offices: 

Libertyville, Ill—(General Offices P.O. Box 270, 311 E. Park Ave. 

Phone EMpire 2-8711 (Area Code 312) 

Chicago 11, Ill—Philip Holmes, Robert D. Foran, and Tom 

Fitzpatrick, 410 N. Michigan Ave. Phone 467-6240 

Detroit 26, Mich.—Charles R. Schroeder 

413 Lafayette Bldg. Phone \\Oodward 1-0278 

New York 20, N.Y.—Robert Bandini and Roland Robitaille 

1 Rockefeller Plaza. Phone Clrcle 6-4712 

Pacific Coast—H. L. Mitchell & Assoc., 1450 Lorain Road, 

San Marino, Calif. Phone CUmberland 3-4394 
Northern California only—James T. Stevenson, 420 Market St., 
San Francisco 11, Calif. Phone YUkon 1-3575 


COMPONENT MOUNTING 


HORIZONTAL TERMINAL 
MOUNTING 


BARRIER END 


FROM 


GLASTIC 


A NEW WAY 
TO REDUCE 
INSULATING 


INSULATING OFFSET INSULATING BRACING 


Use versatile channel/angle stock 
for design flexibility, simplified assembly 


The illustrations show typical ways in which 
Glastic insulating channel and angle stock can 
serve as product-improving replacements for 
heavier or more expensive forms—stand-off 
insulators, wood or insulated metal members. 

The high strength stock is available off-the- 
shelf only from Glastic. It comes ready-to-use in 
10 sizes, in widths to 9%” and lengths to 76”. 
It can be easily fabricated to meet individual 
job requirements. 

Glastic structural stock is molded of fiber glass 


THE GLASTIC CORPORATION 


4321 Glenridge Road 


reinforced polyester and is engineered for use 
in equipment operating at Class B temperatures 
(130°C). It has UL-recognized flame retardance, 
and properties meet NEMA GPO-1 specifications. 

Investigate the cost-saving possibilities of 
these easy-to-use insulating shapes in your 
applications.. 


SEND FOR COMPLETE DATA 


“Insulating Channel and Angle Stock” 
Catalog contains application, engineering 
and price information. Companion catalog 
describes Glastic line of low cost insulators. 


Cleveland 21, Ohio 
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AGS S885 BUSS. IREIAS 


Two modern plants, advanced processing equipment of our 
own design, unexcelled research and testing facilities, eight re- 
gional warehouses—that tells most of the Rea story, but not all. 

We’re specialists in magnet wire design and application— 
copper and aluminum, all insulations. Rea field consultants’ 
first function is helping the electrical and electronics manufac- 


turing industries produce better equipment, blaze new trails. Copper and 
Talk over your next wire order—or problem—with a Rea man. Aluminum Magnet 
Or write to us in Fort Wayne. All Insulation: 


REA MAGNET WIRE COMPANY, INC. 


Division of Aluminum Company of America « Dept. 1930-L, Fort Wayne, Ind. e T WX: F W187 
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